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SPECIAL NOTES 


API publications necessarily address problems of a general nature. With respect to partic- 
ular circumstances, local, state, and federal laws and regulations should be reviewed. 

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to 
warn and properly train and equip their employees, and others exposed, concerning health 
and safety risks and precautions, nor undertaking their obligations under local, state, or 
federal laws. 

Information concerning safety and health risks and proper precautions with respect to par- 
ticular materials and conditions should be obtained from the employer, the manufacturer or 
supplier of that material, or the material safety data sheet. 

Nothing contained in any API publication is to be construed as granting any right, by 
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod- 
uct covered by letters patent. Neither should anything contained in the publication be con- 
strued as insuring anyone against liability for infringement of letters patent. 

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every 
five years. Sometimes a one-time extension of up to two years will be added to this review 
cycle. This publication will no longer be in effect five years after its publication date as an 
operative API standard or, where an extension has been granted, upon republication. Status 
of the publication can be ascertained from the API Authoring Department [telephone (202) 
682-8000]. A catalog of API publications and materials is published annually and updated 
quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005. 

This document was produced under API standardization procedures that ensure appropri- 
ate notification and participation in the developmental process and is designated as an API 
standard. Questions conceming the interpretation of the content of this standard or com- 
ments and questions concerning the procedures under which this standard was developed 
should be directed in writing to the director of the Authoring Department (shown on the title 
page of this document), American Petroleum Institute, 1220 L Street, N.W., Washington, 
D.C. 20005. Requests for permission to reproduce or translate all or any part of the material 
published herein should also be addressed to the director. 

API standards are published to facilitate the broad availability of proven, sound engineer- 
ing and operating practices. These standards are not intended to obviate the need for apply- 
ing sound engineering judgment regarding when and where these standards should be 
utilized. The formulation and publication of API standards is not intended in any way to 
inhibit anyone from using any other practices. 

Any manufacturer marking equipment or materials in conformance with the marking 
requirements of an API standard is solely responsible for complying with all the applicable 
requirements of that standard. API does not represent, warrant, or guarantee that such prod- 
ucts do in fact conform to the applicable API standard. 


All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or 
transmitted by any means, electronic, mechanical, photocopying, recording, or otherwise, 
without prior written permission from the publisher. Contact the Publisher 
API Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005. 


Copyright © 1997 American Petroleum Institute 


COPYRIGHT 2000 American Petroleum Institute Information Handling Services, 
January 13, 2000 16:28:02 


STD-API/PETRO STD BLI-ENGL 1997 MM 0732250 OSb7317 347 


FOREWORD 


This standard is based on the accumulated knowledge and experience of manufacturers 
and users of rotary type positive displacement compressors. The objective of this standard is 
to provide a purchase specification to facilitate the manufacture and procurement of rotary 
type positive displacement compressors for use in petroleum, chemical, and gas industry 
services. 

The primary purpose of this standard is to establish minimum mechanical requirements. 
This limitation in scope is one of charter as opposed to interest and concern. Energy conser- 
vation is of concern and has become increasingly important in all aspects of equipment 
design, application, and operation. Thus, innovative energy-conserving approaches should 
be aggressively pursued by the manufacturer and the user during these steps. Alternative 
approaches that may result in improved energy utilization should be thoroughly investigated 
and brought forth. This is especially true of new equipment proposals, since the evaluation of 
purchase options will be based increasingly on total life costs as opposed to acquisition cost 
alone. Equipment manufacturers, in particular, are encouraged to suggest alternatives to 
those specified when such approaches achieve improved energy effectiveness and reduced 
total life costs without sacrifice of safety or reliability. 

This standard requires the purchaser to specify certain details and features. Although it is 
recognized that the purchaser may desire to modify, delete, or amplify sections of this stan- 
dard, it is strongly recommended that such modifications, deletions, and amplifications be 
made by supplementing this standard, rather than by rewriting or incorporating sections 
thereof into another complete standard. 

API standards are published as an aid to procurement of standardized equipment and 
materials. These standards are not intended to inhibit purchasers or producers from purchas- 
ing or producing products made to other standards. 

API publications may be used by anyone desiring to do so. Every effort has been made by 
the Institute to assure the accuracy and reliability of the data contained in them; however, the 
Institute makes no representation, warranty, or guarantee in connection with this publication 
and hereby expressly disclaims any liability or responsibility for loss or damage resulting 
from its use or for the violation of any federal, state, or municipal regulation with which this 
publication may conflict. 

Suggested revisions are invited and should be submitted to the director of the Manufactur- 
ing, Distribution and Marketing Department, American Petroleum Institute, 1220 L Street, 
N.W., Washington, D.C. 20005. 
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Rotary Type Positive Displacement Compressors for Petroleum, Chemical, 
and Gas Industry Services 


1 Scope 


This standard covers the minimum requirements for dry 
and flooded helical lobe rotary compressors (see Figure 1) 
used for vacuum or pressure or both in petroleum, chemical, 
and gas industry services. It is primarily intended for com- 
pressors that are in special purpose applications. It does not 
cover portable air compressors, liquid ring compressors, and 
vane-type compressors. Standard air compressors for light 
duty are covered in International Standard ISO' 10 440: 
1995—Rotary Type Positive Displacement Oil-free Compres- 
sors for General Refinery Services Part 2—Packaged Air 
Compressors. 

Note: A bullet (@) at the beginning of a paragraph indicates that either a deci- 
sion is required or further information is to be provided by the purchaser. 


This information should be indicated on the data sheets (See Appendix A); 
otherwise it should be stated in the quotation request (Inquiry) or in the order. 


1.1 ALTERNATIVE DESIGNS 


The vendor may offer alternative designs. Equivalent met- 
ric fasteners, and flanges may be substituted as mutually 
agreed upon by the purchaser and the vendor. See Appendix E 
for list of corresponding national and international standards. 


‘International Organization for Standardization. ISO publications are avail- 
able from the American National Standards Institute, 11 West 42nd Street, 
New York, New York 10036. 


Male 
rotor 


1.2 CONFLICTING REQUIREMENTS 


In case of conflict between this standard and the inquiry, 
the inquiry shall govern. At the time of order, the order shall 
govern. 


2 References 
2.1 STANDARDS 


This standard makes reference to American standards; 
other international or national standards may be used as 
mutually agreed between purchaser and vendor provided it 
can be shown that these other standards meet or exceed the 
American standards referenced. See Appendix E for a list of 
corresponding national and international standards. 


Note: Listing in Appendix E does not imply that the corresponding standard 
is equivalent to the American standard. It is the responsibility of the pur- 
chaser and the vendor to verify that the specified standard meets or exceeds 
the requirements of the standard listed under USA. 


2.1.1 The editions of the standards, codes, and specifica- 
tions presented in Appendix E that are in effect at the time of 
publication of this standard shall, to the extent specified 
herein, form a part of this standard. The applicability of 
changes in standards, codes, and specifications that occur 
after the inquiry shall be mutually agreed upon by the pur- 
chaser and the vendor. 


Female 


Figure i—Helical Compressor Rotors 
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2.1.2 The purchaser and the vendor shall mutually deter- 
mine the measures that must be taken to comply with any 
governmental codes, regulations, ordinances, or rules that are 
applicable to the equipment. 


2.1.3 It is the vendor’s responsibility to invoke all applica- 
ble specifications to each subvendor. 


2.2 UNIT CONVERSION 


The factors in Chapter 15 of the API Manual of Petroleum 
Measurement Standards were used to convert from U.S. Cus- 
tomary to SI units. The resulting exact SI units were then 
rounded off. 


3. Definitions 
3.1 TERMS USED IN THIS STANDARD 


The terms used in this standard are defined in 3.1.1 through 
3.1.43. 


Note: Refer to Figure 1 and Appendix H for additional definitions. 


3.1.1 alarm point: A preset value of a parameter at which 
an alarm is actuated to warn of a condition that requires cor- 
rective action. 


3.1.2 anchor bolts: Bolts holding a mounting plate to a 
structure or foundation. 

Note: The term structure is meant to refer to offshore platforms. The term 
Joundations refers to onshore concrete/grout foundations. 


3.1.3 axially (horizontally) split: Casing joints that are 
parallel to the shaft centerline. 


3.1.4 critical speed: See 4.7.1. 


3.1.5 design: The use of the word design in any term 
(such as design power, design pressure, design temperature, 
or design speed) should be avoided in the purchaser’s specifi- 
cations. This terminology should be used only by the equip- 
ment designer and manufacturer. 


3.1.6 dry screw compressor: A dry screw compressor 
uses no liquid for sealing the rotor clearances and driving the 
noncoupled rotor. The rotor to rotor relationship is main- 
tained by timing gears on each rotor and the noncoupled rotor 
is driven by the coupled rotor through the timing gears. No 
rotor to rotor contact occurs in the dry screw compressor. 


3.1.7 flooded screw compressor: A rotary, helical 
lobe compressor which is injected with a lubricant (compati- 
ble with the process gas) into the rotor area after the closed 
thread position of the rotor. This lubricant helps seal rotor 
clearances and establishes an oil film between rotors. One 
rotor drives the other in the absence of a timing gear. 


3.1.8 gauge board: An open bracket or plate used to sup- 
port and display gauges, switches, and other instruments. 
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3.1.9 general purpose application: An application 
that is usually spared or is in noncritical service. 


3.1.10 hold down bolts (mounting bolts): Bolts hold- 
ing the equipment to the mounting plate. 


3.1.11 hydrodynamic bearings: Bearings that use the 
principles of hydrodynamic lubrication. Their surfaces are 
oriented so that relative motion forms an oil wedge or wedges 
to support the load without contact. 


3.1.12 informative: An appendix of the standard which is 
provided for information and is intended to assist in the 
understanding or use of the standard. Compliance with an 
informative appendix is not mandated. 


3.1.13 inlet volume flow: The flow rate expressed in vol- 
ume flow units at the conditions of pressure, temperature, 
compressibility, and gas composition, including moisture 
content, at the compressor inlet. Actual volume flow may be 
used to refer to flow at any particular location such as inter- 
Stage, rotor inlet or compressor discharge and should there- 
fore not be used interchangeably with inlet volume. 


Note: To determine inlet volume flow, allowance must be made for pressure 
drop through silencer (pulsation suppressor) and other equipment in vendor’s 
scope of supply. The purchaser is advised to specify fiow requirement in 
terms of standard volume flow or mass flow dry or wet. 

3.1.14 local: The term, local, is used in relation to instru- 
ments or other ancillaries mounted on, or in close proximity 
to, the equipment or console. 


3.1.15 maximum allowable differential pressure: 
The highest differential pressure that can be permitted in the 
casing under the most severe operating conditions of mini- 
mum suction pressure and discharge pressure equal to the 
relief valve setting. 


3.1.16 maximum allowable speed (revolutions per 
minute): The highest speed of the power input rotor at which 
the manufacturer’s design will permit continuous operation. 


3.1.17 maximum allowable temperature: The maxi- 
mum continuous temperature for which the manufacturer has 
designed the equipment (or any part to which the term is 
referred) when handling the specified fluid at the specified 
maximum operating pressure. 


3.1.18 maximum allowable working pressure: The 
maximum continuous pressure for which the manufacturer 
has designed the equipment (or any part to which the term is 
referred) when handling the specified fluid at the specified 
maximum operating temperature. 


3.1.19 maximum continuous speed (revolutions 
per minute): The speed of the power input rotor at least 
equal to 105 percent of the highest speed required by any of 
the specified operating conditions. 
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3.1.20 maximum power: The highest power the com- 
pressor and any shaft-driven appurtenances require for any of 
the specified operating conditions. This power shall include 
the effect of any equipment (such as pulsation suppression 
devices, process piping, intercoolers, after-coolers, and sepa- 
rators) furnished by the compressor vendor. 


3.1.21 maximum sealing pressure: The highest pres- 
sure expected at the seals during any specified static or oper- 
ating conditions and during startup and shutdown. 


3.1.22 minimum allowable speed (revolutions per 
minute): The lowest speed of the power input rotor at which 
the manufacturer’s design will permit continuous operation. 


3.1.23 minimum allowable temperature: The lowest 
temperature for which the manufacturer has designed the 
equipment (or any part to which the term is referred). 


3.1.24 normal operating point: The point at which 
usual operation is expected and optimum efficiency is 
desired. This point is usually the point at which the vendor 
certifies that performance is within the tolerances stated in 
this standard. 


3.1.25 normative: A requirement of the standard. 


Note: All referenced standards are normative, except the international stan- 
dards in the cross-reference table in Appendix E. 


3.1.26 owner: The final recipient of the equipment and 
may delegate another agent as the purchaser of the equipment. 


3.1.27 panel: An enclosure used to mount, display, and 
protect gauges, switches, and other instruments. 


3.1.28 pocket passing frequency (hertz): The fre- 
quency at which the gas is discharged from the rotor lobes 
into the discharge port. Pocket passing frequency is rotor rev- 
olutions per minute (rpm) times number of lobes on that rotor 
divided by 60. 


3.1.29 pressure casing: The composite of all stationary 
pressure-containing parts of the unit, including all nozzles 
and other attached parts. 


3.1.30 radially split: Casing joints that are perpendicular 
to the shaft centerline. 


3.1.31 remote: A device located away from the equip- 
ment or console, typically in a control house. 


3.1.32 required capacity: The largest inlet volume 
required by the specified operating conditions. 


3.1.33 rotor: The complete rotor body (see 3.1.30) and the 
shaft and shrunk-on sleeves (when furnished). 


3.1.34 rotor assembly: Consists of both rotors and, 
where applicable, timing gears and thrust collars. 


3.1.35 rotor body: The profile section on or integral with 
the shaft. 


3.1.36 shutdown point: A preset value of a parameter 
at which automatic or manual shutdown of the system is 
required. 


3.1.37 special purpose application: An application 
for which the equipment is designed for uninterrupted, con- 
tinuous operation in critical service and for which there is 
usually no spare equipment. 


3.1.38 standard volume flow: The flow rate expressed 
in ISO standard conditions as Normal cubic meters per hour 
(Nm/hr) at an absolute pressure of 1.013 bar (14.7 pounds 
per square inch (psi)) and a temperature of 0°C (32°F). U.S. 
Customary units are standard cubic feet per minute (scfm) or 
million standard cubic feet per day (mmscfd) at an absolute 


pressure of 14.7 pounds per square inch and a temperature of 
60°F. 


3.1.39 standby service: A normally idle or idling piece 
of equipment that is capable of immediate automatic or man- 
ual start-up and continuous operation. 


3.1.40 total indicated runout (TIR): Also known as 
total indicator reading, is the deviation of a diameter or face 
determined by measurement with a dial indicator. 


3.1.41 trip speed (revolutions per minute): The 
speed at which the independent emergency overspeed device 
operates to shut down a variable-speed prime mover. 


3.1.42 unit responsibility: The responsibility for coordi- 
nating the technical aspects of the equipment and al] auxiliary 
systems included in the scope of the order. It includes respon- 
sibility for reviewing such factors as the power requirements, 
speed, rotation, general arrangement, couplings, dynamics, 
noise, lubrication, sealing system, material test reports, 
instrumentation, piping, and testing of components. 


3.1.43 vendor: Also known as the supplier, is the agency 
that supplies the equipment. 


Note: The vendor may be the manufacturer of the equipment or the manufac- 
turer’s agent and normally is responsible for service support. 


4 Basic Design 
4.1 GENERAL 


4.1.1 The equipment (including auxiliaries) covered by this 
standard shall be designed and constructed for a minimum 
service life of 20 years and at least 3 years of uninterrupted 
operation. It is recognized that this is a design criterion. 


4.1.2 The vendor shall assume unit responsibility for all 


equipment and all auxiliary systems included in the scope of 
the order. 


COPYRIGHT 2000 American Petroleum Institute 
January 13, 2000 


16:28:02 


Information Handling Services, 


STD-API/PETRO STD BII-ENGL 1997 0732290 0567324 S&T 


4 API STANDARD 619 


4.1.3 The purchaser will specify the equipment’s normal 
operating point. 


4.1.4 Equipment shall be designed to run to the trip speed, 
specified maximum differential pressure and 110 percent of 
relief valve settings without damage. 

Note: To run without damage involves factors other than differential pres- 
sure, such as maximum discharge temperature or limiting driver power. In 
some cases the manufacturer may require special controls to avoid damage to 
internal parts. 

4.1.5 Unless otherwise specified, cooling water systems 
shall be in accordance with 4.1.5.1 and 4.1.5.2. 


4.1.5.1 A cooling water system or systems shall be 
designed for the following conditions: 


Velocity over heat exchange 

surfaces 1.5-2.5 m/s 5-8 ft/s 
Maximum allowable working 

pressure (MAWP) >6.9 bar (Note 2) >100 psig 
Test pressure 1.5 x MAWP >10.4 bar >150 psig 
Maximum pressure drop 1 bar 15 psi 
Maximum inlet temperature 30°C SOF 
Maximum outlet temperature 50°C 120F 
Maximum temperature rise 20°K 30F 
Minimum temperature rise 10°K 20F 
Fouling factor on water side 0.35 m-K/AW 0.002 hr-ft-F/Btu 
Shell corrosion allowance 3.0mm 0.125 in 


Note 1: The vendor shall notify the purchaser if the criteria for minimum 
temperature rise and velocity over heat exchange surfaces result in a con- 
flict. The criteria for velocity over heat exchange surfaces is intended to 
minimize water-side fouling; the criterion for minimum temperature rise is 
intended to minimize the use of cooling water. The purchaser will approve 
the final selection. 

Note 2: Gauge pressure. 


Provision shall be made for complete venting and draining 
of the system or systems. 


4.1.5.2 To avoid condensation, the minimum inlet water 
temperature to the bearing housings should preferably be 
above the ambient air temperature. 


4.1.6 The arrangement of the equipment, including piping 
and auxiliaries, shall be developed jointly by the purchaser 
and the vendor. The arrangement shall provide adequate clear- 
ance areas and safe access for operation and maintenance. 


4.1.7 All equipment shall be designed to permit rapid and 
economical maintenance. Major parts such as casing compo- 
nents and bearing housings shall be designed (shouldered or 
cylindrically doweled) and manufactured to ensure accurate 
alignment on reassembly. 


4.1.8 Spare parts for the machine and all furnished auxilia- 
ries shall meet all the criteria of this standard. 


4.1.9 Oil reservoirs and housings that enclose moving 
lubricated parts (such as bearings, shaft seals, highly polished 
Parts, instruments, and control elements) shall be designed to 


minimize contamination by moisture, dust and other foreign 
matter during periods of operation and idleness. 


4.1.10 The machine and its driver shall perform on the test 
stand and on their permanent foundation within the specified 
acceptance criteria. After installation, the performance of the 
combined units shall be the joint responsibility of the pur- 
chaser and the vendor who has unit responsibility. 


4.1.11 Many factors (such as piping loads, alignment at 
operating conditions, supporting structure, handling during 
shipment, and handling and assembly at the site) may 
adversely affect site performance. To minimize the influence 
of these factors, the vendor shall review and comment on the 
purchaser’s piping and foundation drawings. When specified, 
the vendor’s representative shall a) observe a check on the 
piping performed by parting the flanges, b) check alignment 
at the operating temperature, and c) be present during the ini- 
tial alignment check. 


4.1.12 Motors, electrical components, and electrical instal- 
lations shall be suitable for the area classification (class, 
group, and division or zone) specified by the purchaser on the 
data sheets and shall meet the requirements of NFPA? 70, 
Articles 500, 501, 502, and 504, as well as local codes speci- 
fied and furnished by the purchaser. 


4.1.13 Control of the sound pressure level (SPL) of all 
equipment furnished shall be a joint effort of the purchaser 
and the vendor. The equipment furnished by the vendor shall 
conform to the maximum allowable sound pressure level 
specified by the purchaser. 


Note: Control of the sound level of the compressor installation (including the 
design of sound enclosures, if required) shall be a joint effort of the purchaser 
and the vendor. These compressors tend to be very noisy. The compressor 
may require an acoustical enclosure to achieve acceptable noise levels. Such 
factors as accessibility for operation and maintenance, purge requirements 
when handling flammable or toxic gas, noise levels within the enclosure, 
explosion-proof doors, and see-through window requirements for machine 
monitoring should be considered in the design and construction of acoustical 
enclosures. 


4.1.14 Specifications for liquid separation equipment 
required in the discharge gas stream shall be developed 
jointly by the purchaser and the vendor. 


Note: Liquid separation is always required for flooded screw compressors, 
and may be required for dry screw compressors if liquid injection is utilized. 


4.1.15 The purchaser will specify whether the installation 
is indoors (heated or unheated) or outdoors (with or without a 
roof), as well as the weather and environmental conditions in 
which the equipment must operate (including maximum and 
minimum temperatures, unusual humidity, and dusty or cor- 
rosive conditions). 


?National Fire Protection Association, 1 Batterymarch Park, Quincy, Massa- 
chusetts 02269. 
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4.2 PRESSURE CASING 


4.2.1 The hoop-stress values used in the design of the 
casing shall not exceed the maximum allowable stress val- 
ues in tension specified in Section VIII, Division 1, of the 
ASME? Code at the maximum operating temperature of the 
material used. 


4.2.2. The maximum allowable working pressure of the 
casing shall be at least equal to the specified relief valve set- 
ting; if a relief valve is not specified, the maximum allowable 
working pressure shall be at least 1.25 times the maximum 
specified discharge pressure (gauge). 


4.2.2.1. Unless otherwise specified, for dry screw com- 


pressors system pressure protection will be furnished by the 
purchaser. 


4.2.2.2 For flooded screw compressors, relief valves on the 
oil separators will be furnished by the vendor and sized per 
API Recommended Practice 520 (including fire case) or other 
criteria as specified by the purchaser. 


4.2.3 Casings shall be made of steel if (a) rated discharge 
pressure is over 27.5 bar gauge (400 pounds per square inch), 
or (b) discharge temperature is over 260°C (500°F), or (c) gas 
is flammable or toxic. 


Note: In cases where cast iron casings are acceptable, other considerations 
such as repairability of the casing due to close rotor/casing clearances may be 
a consideration in specifying a steel casing. 

4.2.4 Casings designed for more than one maximum allow- 
able process pressure level are not permitted. When a cooling 
jacket is utilized, this jacket shall have only external connec- 
tions between the upper and lower housings (if applicable) 
and shall have no gasketed connection joints. 


4.2.5 Axially split casings shall use a metal-to-metal joint 
(with a suitable joint compound) that is tightly maintained by 
suitable bolting. Gaskets (including string type) may be used 
on the axial joint with purchaser approval. When gasketed 
joints are used between the end covers and the cylinder of 
radially split casings, they shall be securely maintained by 
confinement of the gaskets. 


4.2.6 Each axially split casing shall be sufficiently rigid to 
allow removal and replacement of its upper half without dis- 
turbing rotor-to-casing running clearances. 


4.2.7 Casings and supports shall be designed to have suffi- 
cient strength and rigidity to limit any change of shaft align- 
ment at the coupling flange, caused by the worst combination 
of pressure, torque, and piping forces and moments, to 50 
micrometers (0.002 inch). Supports and alignment bolts shall 
be ngid enough to permit the machine to be moved by the use 
of its lateral and axial jackscrews. 


3American Society of Mechanical Engineers, 345 East 47th Street, New 
York, New York 10017. 


4.2.8 Jackscrews, guide rods, and cylindrical casing-align- 
ment dowels shall be provided to facilitate disassembly and 
reassembly. When jackscrews are used as a means of parting 
contacting faces, one of the faces shall be relieved (counter- 
bored or recessed) to prevent a leaking joint or an improper fit 
caused by marring of the face. Guide rods shall be of suffi- 
cient length to prevent damage to the internals or casing studs 
by the casing during disassembly and reassembly. Lifting 
lugs or eyebolts shall be provided for lifting only the top half 
of the casing. Methods of lifting the assembled machine shall 
be specified by the vendor. 


4.2.9 When specified for corrosion resistance, overlay 
cladding or plating shall be applied to the casing wall. This 
procedure may require an overbore of the casing during man- 
ufacture prior to final machining. As an example, for wet CO, 
service (carbonic acid), a stainless overlay 2.5 to 3.2 millime- 
ters (100 to 125 mils) thick could be applied to the cast steel 
casing wall. The casing would be overbored to allow for a 
multilayer weld overlay lining consisting of a barrier pass of 
Type 309 stainless steel followed by a cover pass of 308/316. 
The casing would be finish machined after the stainless over- 
lay. The end wall could be lined similarly or have compatible 
stainless steel end plates provided. The vendor shall include 
details of this procedure in the casing design proposal. 


4.2.10 Bolting shall be furnished as specified in 4.2.10.1 
through 4.2.10.5. 


4.2.10.1 The details of threading shall conform to ASME 
Bi.1. 


4.2.10.2 Studs shall be supplied unless cap screws are spe- 
cifically approved by the purchaser. 


4.2.10.3 Adequate clearance shall be provided at bolting 
locations to permit the use of socket or box wrenches. 


4.2.10.4 Internal socket-type, slotted nut, or spanner-type 
bolting shall not be used unless specifically approved by the 
purchaser. 


4.2.10.5 Stud ASTM‘ grade markings shall be located on 
the nut end of the exposed stud end. 


4.2.11 The use of tapped holes in pressure parts shall be 
minimized. To prevent leakage in pressure sections of cas- 
ings, metal equal in thickness to at least half the nominal bolt 
diameter, in addition to the allowance for corrosion, shall be 
left around and below the bottom of drilled and tapped holes. 
The depth of the tapped holes shall be at least 1'/, times the 
stud diameter. 


4.2.12 The machined finish of the mounting surface shall 
be 3.2 to 6.3 micrometers (125 to 250 micro-inches) arith- 


4ASTM International, 100 Bar Harbor Drive, West Conshohocken, Pennsyl- 
vania 19428. 
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metic average roughness (Ra). Hold-down or foundation bolt 
holes shall be drilled perpendicular to the mounting surface or 
surfaces and spot faced to a diameter three times that of the 
hole. 


4.2.13 The equipment feet shall be provided with vertical 
jackscrews and shall be drilled with pilot holes that are acces- 
sible for use in final doweling. 


4.3 CASING CONNECTIONS 


4.3.1 Inlet and outlet connections shall be flanged or 
machined and studded, oriented as specified. and suitable for 
the working pressure of the casing as defined in 3.1.18. 


4.3.2 All of the purchaser’s connections shall be accessible 
for disassembly without the machine being moved. 


4.3.3 Connections welded to the casing shall meet the 
material requirements of the casing, including impact values, 
rather than the requirements of the connected piping (see 
4.11.4.6). All welding of connections shall be done before 
hydrostatic testing (see 6.3.2). 


4.3.4 A casing drain shall be provided. 


4.3.5 Casing openings for piping connections shall be at 
least NPS 7/, and shall be flanged or machined and studded. 
Where flanged or machined and studded openings are 
impractical, threaded openings in sizes NPS /, through 11/, 
are permissible. These threaded openings shall be installed as 
specified in 4.3.5.1 through 4.3.5.7. 


4.3.5.1 A pipe nipple, preferably not more than 150 milli- 
meters (6 inches) long, shall be screwed into the threaded 


opening. 
4.3.5.2 Pipe nipples shall be a minimum of Schedule 160 


seamless for sizes NPS 1 and smaller and a minimum of 
Schedule 80 for sizes NPS 1'/, and larger. 


4.3.5.3 The pipe nipple shall be provided with a welding- 
neck or socket-weld flange. 


4.3.5.4 The nipple and flange material shall meet the 
requirements of 4.3.3. 


4.3.5.5 The threaded connection shall be seal-welded; 
however, seal welding is not permitted on cast iron equip- 
ment, for instrument connections, or where disassembly is 
required for maintenance. Seal-welded joints shall be in 
accordance with ASME B31.3. 


4.3.5.6 Tapped openings and bosses for pipe threads shall 
conform to ASME B16.5. 


4.3.5.7 Pipe threads shall be taper threads conforming to 
ASME B1.20.1. 


4.3.6 Openings for NPS 1'/,, 2'/,, 3'/,, 5, 7, and 9 shall not 
be used. 
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4.3.7 Flanges shall conform to ASME B16.1, B16.5, or 
B16.42 as applicable, except as specified in 4.3.7.1 through 
4.3.7.3. 


4.3.7.1 Cast iron flanges shall be flat-faced and shall 
have a minimum thickness of Class 250 for sizes 8-inches 
and smaller. 


4.3.7.2 Flat-faced flanges with full raised-face thickness 
are acceptable on casings other than cast iron. 


4.3.7.3 Connections other than those covered by ASME 
B16.5 or B16.47 require the purchaser’s approval. Unless 
otherwise specified, mating parts for these nonstandard 
flanges shall be furnished by the vendor. 


4.3.8 Machined and studded connections shall conform to 
the facing and drilling requirements of ASME B16.1, B16.5 
or B16.42. Studs and nuts shall be furnished installed. The 
first 1'/, threads at both ends of each stud shall be removed. 
Connections larger than those covered by ASME shall meet 
the requirements of 4.3.7.3. 


4.3.9 Tapped openings not connected to piping shall be 
plugged with solid, round-head steel plugs furnished in accor- 
dance with ASME B 16.11. As a minimum, these plugs shall 
meet the requirements of the casing. Plugs that may later 
require removal shall be of corrosion-resistant material. A 
lubricant that meets the proper temperature specification shall 
be used on ail threaded connections. Tape shall not be applied 
to threads of plugs inserted into oil passages. Plastic plugs are 
not permitted. 


4.4 EXTERNAL FORCES AND MOMENTS 


4.4.1. The compressor shall be designed to withstand 
external forces and moments on each nozzle calculated per 
Equations G-1 and G-2 of Appendix G. The vendor shall fur- 
nish the allowable forces and moments for each nozzle in 
tabular form. 


Note: Silencers may require additional support. 


4.4.2 Casing and supports shall be designed to have suffi- 
cient strength and rigidity to limit distortion of coupling 
alignment due to pressure, torque, and allowable forces and 
moments to 50 micrometers (0.002 inches). 

Note: Care should be exercised in the selection and location of expansion joints 


to prevent possible early fatigue due to either pulsation or expansion strain or 
both. Expansion joints should not be used in flammable or toxic service. 


4.5 ROTATING ELEMENTS 
4.5.1 Rotors 


4.5.1.1 Rotor stiffness shall be adequate to prevent contact 
between the rotor bodies and the casing and between gear- 
timed rotor bodies at the most unfavorable specified condi- 
tions. Rotor bodies not integral with the shaft shall be perma- 
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nently attached to the shaft to prevent relative motion under 
any condition. Structural welds on rotors shall be full-pene- 
tration continuous welds and shall be stress relieved, with 
appropriate ASTM heat treatment procedure. 


4.5.1.2 Shafts shall be forged steel unless otherwise ap- 
proved by the purchaser. 


4.5.1.3 When specified or when vibration and/or axial- 
position probes are furnished, the rotor shaft sensing areas to 
be observed by radial-vibration probes shall be concentric 
with the bearing journals. All shaft sensing areas (both radial 
vibration and axial position) shall be free from stencil and 
scribe marks or another surface discontinuity, such as an oil 
hole or a keyway, for a minimum of one probe-tip diameter 
on each side of the probe. These shall not be metallized, 
sleeved, or plated. The final surface finish shall be a maxi- 
mum of 1,0 micrometer (32 micro-inches) Ra, preferably 
obtained by honing or burnishing. 

These areas shall be properly demagnetized to the levels 
specified in API Standard 670 or otherwise treated so that the 
combined total electrical and mechanical runout does not 
exceed 25 percent of the maximum allowed peak-to-peak 
vibration amplitude or the following value, whichever is 
greater: 


a. For areas to be observed by radial-vibration probes, 
5 micrometers (0.25 mil). 
b. For areas to be observed by axial-position probes, 
10 micrometers (0.5 mil). 


4.5.1.4 Each rotor set shall be clearly marked with a 
unique identification number on each male and female rotor. 
This number shail be on the end of the shaft opposite the cou- 
pling or in an accessible area that is not prone to maintenance 
damage. 


45.1.5 Shaft ends shall conform to API Standard 671. 


4.5.1.6 Keyways shall have fillet radii conforming to 
ASME B17.1. 


4.5.2 Timing Gears (Dry Screw Compressors) 


4.5.2.1 Timing gears shall be made of forged steel and 
shall be a minimum of AGMA® Quality 12. Timing gears 
shall be of the helical type for helical and spiral compressors. 
Service factor is as defined in API Standard 613, and shall be 
a minimum of 3.0. 


4.5.2.2 The meshing relationship between gear-timed 
rotors shall be adjustable and the adjustment shall be 
arranged for positive locking. The adjustment and locking 
provisions shall be accessible with the rotors in their bearings. 


5American Gear Manufacturers Association, 1500 King Street, Suite 201, 
Alexandria, Virginia 22314. 
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The gear enclosing chamber shall not be subject to contact 
with the gas. 


4.5.2.3 Where timing gears have to be removed for seal 
replacement, it shall be possible to retime the rotors without 
further disassembly of the casing. 


4.5.2.4 Timing gears for helical and spiral compressors 
Shall have the same helix hand (right or left) as the rotors so 
that axial position has minimal effect on timing. 


4.5.2.5 Inspection ports or other means, shall be provided 
on the housing covers, such that timing gears may be 
inspected without disassembly of the unit. 


4.6 SHAFT SEALS 
4.6.1 General 


4.6.1.1 Shaft seals shall be provided to restrict or prevent 
process gas leakage to the atmosphere and, for dry screws, 
seal fluid leakage into the process gas stream over the range 
of specified operating conditions, including startup and shut- 
down. Seal operation shall be suitable for specified variations 
in suction conditions that may prevail during startup, shut- 
down, or settling out, and during any other special operation 
specified by the purchaser. The maximum sealing pressure 
shall be at least equal to the settling out pressure. The shaft 
seals and seal system shall be designed to permit safe com- 
pressor pressurization with the seal system in operation prior 
to process startup. 


4.6.1.2 For low-temperature services systems shall have 
provision for maintaining the seal oil above its pour-point 
temperature at the inner-seal drain. 


4.6.1.3 Shaft seals preferably shall be accessible for 
inspection and replacement without removing the top half of 
the casing of a horizontally split compressor or the end hous- 
ings of a vertically split unit. 


4.6.1.4 Shaft seals may be one of—or a combination of — 
the types described in 4.6.2 through 4.6.6, as specified by the 
purchaser. Materials of component parts shall be suitable for 
the service. 


4.6.1.5 Flooded screw type compressors shall have 
mechanical contact type seals as described in 4.6.4.2. 


4.6.2 Labyrinth Type 


The labyrinth seal (a typical seal is shown in Figure 2) may 
include carbon rings in addition to the labyrinths if approved 
by the purchaser. Labyrinths may be stationary or rotating. 
Eductors or injection systems, when used, shall be furnished 
complete with piping, regulating and control valves, pressure 
gauges, strainers, and related components. Each item shall be 
piped and valved to permit its removal during operation of the 
compressor. Where gas from the compressor discharge is 
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used for the motive power of the eductor, provisions must be 
made for sealing during startup and shutdown. 


4.6.3 Restrictive-Ring Type 


4.6.3.1 Restrictive-ring-type seals (see Figure 3) shall 
include rings of carbon or other suitable material mounted 
in retainers or spacers. The seals may be operated dry, as in 
the labyrinth type, or with a sealing liquid, as in the mechan- 
ical type. 


4.6.3.2 If an ejector system is used, it shall be provided 
with automatic control to maintain the desired seal chamber 
pressure. The motive fluid shall be inert gas or compressor 
discharge gas, as specified. 


4.6.3.3 The purchaser and the vendor shall mutually agree 
if buffer gas injection is required for the specified operating 
conditions in addition to any sealing medium. 


4.6.3.4 Piping for continuous buffer gas injection shall 
include a 150-micron (100-mesh) strainer, automatic differ- 
ential pressure controller, low-pressure alarm, and buffer gas 
pressure gauge. Any alternative arrangement shall be speci- 
fied by the purchaser. 
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4.6.4 Mechanical (Contact) Type 
4.6.4.1 Seals for Dry Screw Type Compressors 


4.6.4.1.1 Single mechanical-type seals (see Figure 4) shall 
be provided with labyrinths and slingers to minimize oil 
leakage to the atmosphere or into the compressor. Oil or 
other suitable liquid furnished under pressure to the rotating 
faces may be supplied from the lube oil system or from an 
independent oil system in accordance with 4.10. Gas- 
buffered dry-contact-type seals are also available for special 
applications (see Figure 5). 


4.6.4.1.2 Mechanical-type seals shall incorporate a self- 
closing feature to prevent uncontrolled gas leakage from the 
compressor on shutdown and loss of seal oil pressure. 


4.6.4.1.3 When no process gas leakage is permitted, 
provisions shall be included to keep oil pumps operating to 
prevent leakage or by other means. 


4.6.4.2 Seals for Flooded Screw Compressor 


4.6.4.2.1 Mechanical-type seals shall be provided to 
minimize oi] leakage to the atmosphere. Oil furnished under 
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pressure to the rotating faces may be supplied from the lube 
oil system in accordance with 4.10. 


4.6.4.2.2 Where gas leakage to atmosphere is not per- 
missible, oil flooded screws require dual seal designs with 
independent seal fluid system. 


4.6.5 Liquid Film Type 


Liquid-film type seals (see Figure 6) shall be provided with 
metallic sealing rings or sleeves and labyrinths to minimize 
oil leakage to the atmosphere and into the compressor. A seal- 
ing liquid shal] be supplied (as in the mechanical type). 


4.6.6 Self-Acting Gas Seal 


4.6.6.1 Seal arrangement shall be single, double, or tandem 
as specified. 


4.6.6.2 The self-acting gas seal may require external seal 
gas but does not require any liquid for lubrication or cooling. 
A typical configuration is shown in Figure 7. Where toxic or 
flammable seal gases are used, an isolating seal is required to 
prevent uncontrolled leakage to the atmosphere or to the bear- 
ing housing. This isolating seal shall preferably be capable of 
acting as a backup seal should the primary seal fail during 
operation. The seal gas shall be filtered and shall be free of 
any contaminants that form residues. The seal gas source may 
be taken from the compressor discharge or interstage point. 
An alternate seal gas source may be used, and may be 
required during startup or shutdown. 


Note: Other variations are commonly used depending on the particular appli- 
cation. The seal will leak a small amount of seal gas, and may be unidirec- 
tional in operation. For testing considerations at the seal manufacturer’s shop 
for this type of seal see Appendix A. 


4.6.7 Seal Buffer Gas 


The seal design shall have provisions for buffer gas injec- 
tion to each seal. The purchaser will specify whether buffer 
gas injection is to be used and, if so, the composition of that 
gas. In addition, the vendor shall state whether buffer gas 
injection is required for any specified operating conditions. 
When buffer gas injection is required, the vendor shall state 
the gas requirements including pressures, flowrates, and fil- 
tration, and, when specified, furnish the complete control sys- 
tem schematic and bill of material. The method of control 
will be specified by the purchaser. 


4.7 DYNAMICS 


4.7.1 Critical Speed 


4.7.1.1 When the frequency of a periodic forcing phenom- 
enon (exciting frequency) applied to a rotor-bearing support 
system coincides with a natural frequency of that system, the 
system may be in a state of resonance. 
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4.7.12 A rotor bearing system in resonance will have its 
normal vibration displacement amplified. The magnitude of 
amplification and the rate of phase-angle are related to the 
amount of damping in the system and the mode shape taken 
by the rotor. 


Note: The mode shapes are commonly referred to as the first rigid (transla- 


tory or bouncing) mode, the second rigid (conical or rocking) mode, and the 
(first, second, third ..., nth) bending mode. 


4.7.1.3 When the rotor amplification factor (see Figure 8) 
as measured at the shaft radial vibration probes, is greater 
than or equal to 2.5, the corresponding frequency is called a 
critical speed, and the corresponding shaft rotational fre- 
quency is also called a critical speed. For the purposes of this 
standard, a critically damped system is one in which the 
amplification factor is less than 2.5. 


4.7.1.4 An exciting frequency may be less than, equal to, 
or greater than the rotational speed of the rotor. Potential 
exciting frequencies that are to be considered in the design of 
rotor-bearing systems shall include but are not limited to the 
following sources: 


Unbalance in the rotor system. 

. Oil film instabilities (whirl). 

Internal rubs. 

. Pocket passing frequencies. 

. Gear tooth meshing and side bands. 

. Coupling misalignment. 

. Loose rotor-system components. 

. Hysteretic and friction whirl. 

. Boundary-layer flow separation. 

. Acoustical and aerodynamic cross-coupling forces. 
. Asynchronous whirl. 

Ball and race frequencies of antifriction bearings. 
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4.7.1.5 Resonances of structural support systems may 
adversely affect the rotor vibration amplitude. Therefore, res- 
onances of structural support systems that are within the ven- 
dor’s scope of supply and that effect the rotor vibration 
amplitude shall not occur within the range of specified con- 
tinuous speeds, unless the resonances are critically damped. 


4.7.1.6 Rotors shall be of a stiff-shaft construction with the 
first actual lateral critical speed at least 120 percent of the 
maximum allowable speed. Unless otherwise specified a lat- 
eral critical analysis is not required. 


Note: In most cases based on historical data the vendor will be able to dem- 
onstrate that the machine has a stiff shaft design. 


4.7.2 Torsional Analysis 


4.7.2.1 Excitations of undamped torsional natural frequen- 
cies may come from many sources, which should be consid- 
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ered in the analysis. These sources may include but are not 
limited to the following: 


a. Gear problems such as unbalance and pitch line runout. 


b. Start-up problems such as speed detents and other tor- 
sional oscillations. 


c. Torsional transients such as start-ups of synchronous elec- 
tric motors and transients due to generator phase-to-phase 
fault or phase to ground fault. 


d. Torsional excitation resulting from drivers such as electric 
motors and reciprocating engines. 


e. Hydraulic governors and electronic feedback and control- 
loop resonances from variable-frequency motors. 


f. One- and two-times line frequency. 
g. Running speed or speeds of all rotating elements. 
h. Pocket passing frequency. 


4.7.2.2 The undamped torsional natural frequencies of the 
complete train shall be at least 10 percent above or 10 percent 
below any possible excitation frequency within the specified 
operating speed range (from minimum to maximum continu- 
ous speed). 


4.7.2.3 Torsional criticals at two or more times running 
speeds shall preferably be avoided or, in systems in which 
corresponding excitation frequencies occur, shall be shown to 
have no adverse affect. In addition to multiples of running 
speeds, torsional excitations that are not a function of operat- 
ing speeds or that are nonsynchronous in nature shall be con- 
sidered in the torsional analysis when applicable and shall be 
shown to have no adverse effect. Identification of these fre- 
quencies shall be the mutual responsibility of the purchaser 
and the vendor. 


4.7.2.4 When torsional resonances are calculated to fall 
within the margin specified in 4.7.2.2 (and the purchaser and 
the vendor have agreed that all efforts to remove the critical 
from within the limiting frequency range have been 
exhausted), a stress analysis shall be performed to demon- 
strate that the resonances have no adverse effect on the com- 
plete train. The acceptance criteria for this analysis shall be 
mutually agreed upon by the purchaser and the vendor. 


4.7.2.5 When specified, the vendor shall perform a tor- 
sional vibration analysis of the complete coupled train and 
shall be responsible for directing the modifications necessary 
to meet the requirements of 4.7.2.1 through 4.7.2.4 


4.7.2.6 In addition to the torsional analysis required in 
4.7.2.2 through 4.7.2.5, the vendor shall perform a transient 
torsional vibration analysis for synchronous driven units and/ 
or variable speed motors. The acceptance criteria for this 
analysis shall be mutually agreed upon by the purchaser and 
the vendor. 


4.7.3 Vibration and Balance 


4.7.3.1 Major parts of the rotating element, such as the 
shaft, timing gears, and nonintegral thrust collars shall be 
individually dynamically balanced. When a bare shaft with a 
single keyway is dynamically balanced, the keyway shall be 
filled with a fully crowned half key. The initial balance cor- 
rection to the bare shaft shall be recorded. A shaft with key- 
ways 180 degrees apart but not in the same transverse plane 
shall also be filled as described above. 


4.7.3.2 The rotors and timing gears shall be matchmarked 
or keyed. This assembly shall be check-balanced (including 
keys). Exposed keys and unfilled keyways are unacceptable. 
The maximum unbalance shall be per grade G1.0 of ISO 
1940/ANSI® $2.19 corresponding to 4W/N or 7 g-mm (0.01 
oz-in), whichever is greater. 


Note: Unbalance is expressed in ISO terms as balance quality of ISO 1940 or 
in U.S. Customary units as: 


U=4WIN 
Where: 
U = unbalance per plane, oz-in. 
W = load per journal, pounds. 
N = rotative speed, rpm. 


Note: Balancing small screw compressors with speeds up to 25,000 rpm to 
4WIN would lead to extremely small unbalance values, which are not practi- 
cal to achieve. The specified minimum unbalance limit typically results in 
satisfactory lateral vibration levels. 

4.7.3.3 The calibration of the rotor balancing machine 
shall be verified in accordance with the balancing machine 
manufacturer’s procedure on at least a 60 day basis. When 
specified, the residual unbalance check shall be performed in 
accordance with Appendix F. 

Note: If the actual rotor is used, the number of test weights shall correspond 
to the number of lobes on the rotor. 

4.7.3.4 During the shop test of the machine, assembled 
with the balanced rotor operating at maximum continuous 
speed or at any other speed within the specified operating 
speed range, the vibration shall be measured in accordance 
with API Standard 670. Acceptance limits are to be agreed 
between purchaser and vendor. Unless otherwise specified the 
limits in Table 1 will apply. 


4.7.3.5 When shaft vibration probes are supplied, electrical 
and mechanical runout shall be determined and recorded by 
rolling the rotor in V-blocks at the journal centerline while 
measuring runout with a noncontacting vibration probe and a 
dial indicator at the centerline of the probe location and one 
probe-tip diameter to either side. 


4.7.3.6 Accurate records of electrical and mechanical 
runout, for the full 360 degrees at each probe location, shall 
be included in the mechanical test report. 


*American National Standards Institute, 11 West 42nd Street, New York, 
New York 10036. 
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4.7.3.7 If the vendor can demonstrate that electrical or 
mechanical runout is present, a maximum of 25 percent of the 
test level calculated from Equation 1 in Table 1 or 
6.5 micrometers (0.25 mil), whichever is greater, may be vec- 
torially subtracted from the vibration signal measured during 
the factory test. 


4.8 BEARINGS 


4.8.1 General 


Hydrodynamic radial and thrust bearings shall be required 
under the following conditions: 


a. On screw compressors with drivers rated greater than 
225 kW (300 horsepower), unless specific approval is 
obtained from the purchaser. 

b. Where antifriction-bearing dmN factors exceed the limits 
in Table 2. 


Table 1—Vibration Limits for Screw Compressors 


Measurement on Hydrodynamic Journal Antifriction 
Bearing Housing Bearings Bearings 
Vibration at any speed 
within the operating 
range 
Overall Vie < 5 mm/s RMS Vu <8 mm/s RMS 
(0.2 in/s) (0.3 in/s) 
Discrete frequencies Vf<2.8 mm/s RMS Vf <5 mm/s RMS 
(0.1 in/s) (0.2 in/s) 
Increase in allowable 50% 30% 
vibration at speeds 
beyond operating 
speed but less than trip 
speed 
Measurement on shaft Hydrodynamic journal - 
adjacent to bearing bearings 
Vibration at any A shall be the lesser value of: - 
speed within the 
operating range 41.03 x 10’/rpm inum (1) 
¥416,000/rpm in mils 
or 63 jum (2.5 mils) 
Increase in allowable 50% - 
vibration at speeds 
beyond operating 
speed but less that 
trip speed 
Where: 
Vue = _ unfiltered velocity. 
Vf = filtered velocity: pocket passing frequency and vibrations from 


sources other than the compressor (e.g. driver, gear box) are to be 
filtered out. 

A = unfiltered double amplitude of vibration. 

‘pm = max. continuous speed in revolutions per minute. 

RMS = root mean square. 
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c., When standard antifriction bearings fail to meet an Ly rat- 
ing life (see ABMA’ Standard 9) of 50,000 hours with contin- 
uous operation at normal conditions. 

Note: The rating life is the number of hours at the normal bearing load and 


speed that 90 percent of a group of identical bearings will complete or exceed 
before the first evidence of failure. 


4.8.2 Antifriction Bearings 


4.8.2.1 Antifriction bearings shall be retained on the shaft 
and fitted into housings in accordance with the requirements 
of AFBMA Standard 7; however, the device used to lock ball 
thrust bearings to the shaft shall be restricted by a nut with a 
tongue-type lock washer, for example series W. 


4.8.2.2 Except for the angular contact type, antifriction 
bearings shall have a loose internal clearance fit equivalent to 
ABMA Symbol 3, as defined in ABMA Standard 20. Single 
or double-row bearings shall be of the Conrad type (no filling 
slots). 


4.8.2.3 Ball-type thrust bearings shall be of the duplex, sin- 
gle row, 0.7 radian (40-degree) angular contact type (7,000 
series), installed back-to-back (db). The need for bearing 
clearance for preload shall be determined by the vendor to suit 
the application and meet the bearing life requirements of 4.8.1. 


4.8.3 Hydrodynamic Radial Bearings 


4.8.3.1 Hydrodynamic radial bearings shall be precision- 
bored, and of the sleeve or pad type, with steel-backed babbit- 
ted replaceable liners, pads, or shells. The bearings shall be 
equipped with antirotation pins and shall be positively 
secured in the axial direction. 


Table 2—Antifriction Bearing Limiting dmN Factors 


Static Oil Pressurized Oil 

Bearing Type Lubricated (Splash) Lubricated 
Radial: 

single row ball bearings 450,000 300,000 

cylindrical roller bearings 
Radial: 

tapered roller bearings 300,000 350,000 

spherical roller bearings 
Thrust: 

single row ball bearings 200,000 350,000 
Thrust: 

double row angular contact 250,000 300,000 

tapered roller bearings 230,000 250,000 
Where: 


dm = mean bearing diameter = (d+D)/2 (mm) 
N_ = Shaft speed (rpm) 


7American Bearing Manufacturers Association, 1101 Connecticut Avenue, 
N.W., Suite 700, Washington, D.C. 20036. 
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4.8.3.2 The bearing design shall suppress hydrodynamic 
instabilities and provide sufficient damping over the entire 
range of allowable bearing clearances to limit rotor vibration 
to the maximum specified amplitudes (see Table 1) while the 
unit is operating loaded or unloaded at specified operating 
speeds including operation at any resonant condition. 


4.8.3.3. Bearings shall be designed to prevent their installa- 
tion backwards and/or upside down. 


4.8.4 Hydrodynamic Thrust Bearings 


4.8.4.1 Unless otherwise specified, replaceable thrust col- 
lars shall be fummished and shall be positively locked to the 
shaft to prevent fretting. 


4.8.4.2 Thrust bearings shall be sized for continuous oper- 
ation under the most adverse specified operating conditions. 
Calculations of the thrust force shall include but shall not be 
limited to the following factors: 


a. Step thrust from all diameter changes. 

b. Stage differential pressures. 

c. Variations in inlet and exhaust pressure. 

d. External loads from driven equipment. 

e. Thrust forces from flexible element couplings. 


Vibration level 


4.8.4.3 The active sides of hydrodynamic thrust bearings 
shall be of the babbitted multiple-segment, self-leveling tilt- 
ing-pad type or other types approved by the purchaser, sized 
for continuous operation under all specified operating condi- 
tions (including the maximum allowable differential pres- 
sure). The inactive-side thrust pads or segments shall be 
babbitted and arranged for positive lubrication. 


4.8.4.4 Add to the thrust bearing loads the maximum 
thrust from the sleeve-bearing-type drive motor if directly 
connected. 


4.8.4.5 If two or more rotor forces are to be carried by one 
thrust bearing (such as in a gear box), the resultant of the 
forces shall be used, provided the directions of the forces 
make them numerically additive, otherwise the largest of the 
forces shall be used. 


4.8.4.6 Thrust bearings shall be arranged to allow axial 
positioning of each rotor relative to the casing and setting of 
the bearings’ clearance or preload. 


4.8.4.7 Hydrodynamic thrust bearings shall be selected at 
no more than 50 percent of the bearing manufacturer’s ulti- 
mate load rating. The ultimate load rating is the load, that will 
produce the minimum acceptable oil-film thickness without 


Revolutions per minute 


Ne = 
Nen = Critical speed, nth. 
Nae = 
N, = 
Np = 
Np-N, = 
AF = Amplification factor: 
= Nex 
No-N, 


SM = Separation margin. 


Rotor first critical, center frequency, cycles per minute. 


Maximum continuous speed, 105 percent. 

Initial (lesser) speed at 0.707 x peak amplitude (critical). 
Final (greater) speed at 0.707 x peak amplitude (critical). 
Peak width at the half-power point. 


CRE = Critical response envelope. 


Ae, = Amplitude at N,,, 
Acn = Amplitude at N,,, 


Figure 8—Rotor Response Plot 
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inducing failure during continuous service or the load that 
will not exceed the creep-initiation or yield strength of the 
babbitt at the location of maximum temperature on the pad, 
whichever load is less. In sizing thrust bearings, consideration 
shall be given to the following for each specific application: 


. The shaft speed. 

. The temperature of the bearing babbitt. 

The deflection of the bearing pad. 

The minimum oil film thickness. 

The feed rate, viscosity, and supply temperature of the oil. 
The design configuration of the bearing. 

. The babbitt alloy. 

. The turbulence of the oil film. 


ro me on os p 


The sizing of hydrodynamic thrust bearings shall be re- 
viewed and approved by the purchaser. 


4.9 BEARING HOUSINGS 


4.9.1 Bearing housings for pressure-lubricated hydrody- 
namic bearings shall be arranged to minimize foaming. The 
drain system shall be adequate to maintain the oil foam level 
below shaft end seals. The rise in oil temperature through the 
bearing and housings shall not exceed 30°C (50°F) under the 
most adverse specified operating conditions. The bearing out- 
let oil temperature shall not exceed 80°C (180°F). When the 
inlet oil temperature exceeds 50°C (120°F), special consider- 
ation shall be given to bearing design, oil flow, and allowable 
temperature rise. Oil outlets from thrust bearings shall be tan- 
gential and in the upper half of the control ring, or, if control 
rings are not used, in the thrust bearing cartridge. Oil connec- 
tions on bearing housings shall be in accordance with 4.3. 


4.9.2 Compressors shall have bearing-housing shaft seals 
at the drive end to prevent oil leakage. 


4.9.3 When specified, thrust bearings and radial bearings 
Shall be fitted with bearing-metal temperature sensors in- 
stalled in accordance with API Standard 670. 


4.9.4 For dry screw compressors provision shall be made 
for mounting two radial vibration probes on each bearing, one 
axial position probe on each rotor and a one-event per revolu- 
tion probe. The probe installation shall be in accordance with 
API Standard 670. 


Note: Some smaller machines may not accommodate proximity type probes 
due to space limitations. 

4.9.5 When specified, bearing housings shall have a thread- 
ed connection(s) for permanently mounting vibration trans- 
ducers in accordance with API Standard 670. When metric 
fasteners are supplied, the threads shall be M8. 


4.9.6 When specified, a flat surface at least 25 millimeters 
(1 inch) in diameter shall be supplied for the location of mag- 
netic-based vibration measuring equipment. 
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4.10 LUBE-OIL AND SEAL-OIL SYSTEMS 


4.10.1 Unless otherwise specified, bearings and bearing 
housings shail be arranged for hydrocarbon oil lubrication. 


4.10.2 Unless otherwise specified, a pressurized oil system 
shall be furnished to supply oil at a suitable pressure or pres- 
sures, as applicable, to the following: 


a. The bearings of the driver and or the driven equipment 
(including any gear). 

b. The governing and control-oil system. 

c. The seal-oil system if combined with the lube-oil systems. 
d. Rotor internal cooling. 

e. Rotors of oil-flooded compressors including slide valve if 
applicable. 


4.10.3 Unless otherwise specified, for dry screw compres- 
sors pressurized oil systems shall conform to the require- 
ments of API Standard 614. 


4.10.4 Where oil is supplied from a common system to two 
or more machines (such as a compressor, a gear, and a 
motor), the oil’s characteristics will be specified by the pur- 
chaser on the basis of mutual agreement with all vendors sup- 
plying equipment served by the common oil system. 

Note: For flooded screw compressors caution should be exercised in select- 
ing lubrication fluid compatible with the process gas and system intemal 
coatings. 

4.10.5 Pressure lubrication systems other than those 
described in API Standard 614 shall consist of a separately 
driven oil pump with a suction strainer, a supply and return 
system, and oil cooler (when required), a full-flow filter, low 
lube-oil pressure shutdown switches, and other necessary 
instruments. 

The oil system shall be designed to provide sufficient oil 
flow at required pressure under all operating, transient and 
standstill conditions including prelubrication, start, switching 
auxiliary oil pump, rundown, postlubrication, and maintain 
seal oil pressure at standstill when specified. The require- 
ments of 4.10.5.1 through 4.10.5.8 shall apply. 


Note: See Appendix D for oil-flooded screw compressors and for alternate oil 
system for dry screw compressors. 


4.10.5.1  Oil-containing pressure components shall be steel. 


4.10.5.2 A separately driven, full capacity, automatically 
controlled standby pump shall be supplied for dry screw com- 
pressors and when specified for flooded screw compressors. 


4.10.5.3 Standby pumps that are enclosed in a reservoir 
may have cast iron cases. 


4.10.5.4 An oil cooler shail be provided to maintain the oil 
supply temperature at or below 50°C (120°F). The oil cooler 
Shall be of a water-cooled, shell-and-tube type or of a suitable 
air-cooled type, as specified. Shell-and-tube coolers shall 
have water through the tubes. A removable-bundle design is 
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required for coolers with more than 0.50 square meter 
(5 square feet) of surface, unless otherwise specified. Remov- 
able-bundle coolers shall be in accordance with TEMA? Class 
C and shall be constructed with a removable channel cover. 
Tubes shall not have an outside diameter of less then 
15 millimeters (*/; inch), and the tube wall shall not have a 
thickness of less than 18 BWG [1.25 millimeters 
(0.050 inch)]. Unless otherwise specified, cooler shell, chan- 
nels, and covers shall be of steel; tube sheets shall be of brass; 
and tubes shall be of inhibited admiralty. U-bend tubes are 
not permitted. Each cooler shall be sized to accommodate the 
total cooling load. To prevent the oil from being contaminated 
if the cooler fails, the oil-side operating pressure shall be 
higher than the water-side operating pressure. Coolers shall 
be equipped with vent and drain connections on their oil and 
water sides. The vendor shall include in the proposal com- 
plete details of any proposed air-cooler. Internal oil coolers 
are not acceptable. A three-port oil temperature control valve 
with a manual override or bypass and flanged steel construc- 
tion shall be provided in the oil circuit to maintain a constant 
oil temperature to the equipment. 


4.10.5.5 Dual full-flow filters with replaceable elements 
and filtration of 25 microns absolute or finer at 98.67 percent 
(equivalent to beta ratio 75) minimum efficiency, and with 
suitable valving for online maintenance shall be supplied. The 
filters shall be located downstream of the cooler. For turbine- 
driven centrifugal oil pumps, filter cases and heads shall be 
suitable for operation at the maximum discharge pressure at 
the driver’s trip speed. For positive displacement pumps, filter 
cases and heads shall be suitable for operation at a pressure 
not less than the relief valve setting. Filters that have covers 
weighing more than 15 kilograms (35 pounds) shall have 
cover lifters. Filters shall not be equipped with a relief valve 
or an automatic bypass. filter cartridge materials shall be cor- 
rosion resistant. Metal-mesh or sintered-metal filter elements 
are not acceptable. Flow shall be from the outside toward the 
center of the filter cartridge. When the filter design requires 
cartridges stacked two or more high, a center post and a cap 
for the top cartridge shall be used to secure the cartridges to 
the bottom of the filter housing. If the cartridge-to-cartridge 
joint is not self-aligning, a collar shall be used between the 
stacked cartridges to ensure alignment. The pressure drop for 
clean filter elements shall not exceed 15 percent of the total 
allowable dirty pressure drop, or 0.30 bar (5 pounds per 
square inch) at an operating temperature of 40°C (100°F) and 
normal flow. 


Cartridges shall have a minimum collapsing differential 
pressure of 5.0 bar (70 pounds per square inch). The filter 
shall be equipped with a valved vent and clean- and dirty-side 
valved drain connections. The dirty-side connections shall be 


*Tubular Exchange Manufacturers Association, 25 North Broadway, Tarry- 
town, New York 10591. 


located lower in the housing than the filter elements or car- 
tridge support base. Where a specified filter element is 
desired, the purchaser will specify the make and model num- 
ber of the element. 


Note: Beta ratio is defined as upstream particle count at specified size and 
larger divided by downstream particle count at specified size and larger. 


Filter efficiency is calculated as follows: 


Filter efficiency (%) = MtaTatio—] , 199 


beta ratio 


Micron particle size implies the shape of a spherical bead: 
a 10-micron particle is a sphere with a diameter of 10 
microns. Within the element’s recommended maximum pres- 
sure drop, 10-microns nominal implies that the efficiency of 
the filter on particles that are 10 microns or larger in diameter 
will be an average of 90 percent for the life of the element 
(corresponding beta ratio is 10). A micron-absolute filter rat- 
ing is defined as micron size at beta ratio of 75 or greater at 
any time in the life of the element. For example, a filter rating 
may be 10-microns nominal and 25-micron absolute. 


4.10.5.6 When specified, a removable steam-heating ele- 
ment external to the oil reservoir or a thermostatically con- 
trolled electric immersion heater with a sheath of AISP 
Standard Type 300 stainless steel shall be provided for heat- 
ing the charge capacity of oil before start-up in cold weather. 
The heating device shall have sufficient capacity to heat the 
oil in the reservoir from the specified minimum site ambient 
temperature to the manufacturer’s required start-up tempera- 
ture within 12 hours. If an electric immersion heater is used, 
the watt density shall not exceed 2.0 watts per square centi- 
meter (15 watts per square inch). 


4.10.5.7 For dry screw compressors, an austenitic stainless 
steel oil reservoir shall be supplied with the following charac- 
teristics and appendages: 


a. The capacity to avoid frequent refilling, to provide ade- 
quate allowance for system rundown, and to provide a reten- 
tion time of at least 3 minutes to settle moisture and foreign 
matter adequately. 

b. Provisions to eliminate air and to minimize flotation of 
foreign matter to the pump suction. 

c. Fill connections, an armored gauge glass, a level indicator, 
and breathers suitable for outdoor use. 

d. Sloped bottoms and connections for complete drainage. 

e. Clean-out openings as large as is practicable. 


4.10.5.8 For flooded screw compressors, an oil separation 
vessel or vessels shall be supplied as specified in 4,10.5.8.1 
through 4.10.5.8.4. 


°American Iron and Steel Institute, 1101 17th Street, N.W., Washington, 
D.C. 20005. 
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4.10.5.8.1 The allowable oil carryover (in parts per million) 
in the process gas stream that leaves the separator, will be 
specified. 

Note: Multiple separators may be required for services that have stringent 
limits on oil carryover. 

4.10.5.8.2 Separators shall be designed in accordance with 
Section VIII of the ASME Code and shall be code stamped. 


4.10.5.8.3 Unless otherwise specified, separators shall be 
constructed of carbon steel with a 3-millimeters ('/,-inch) 
corrosion allowance. 


Note: Austenitic stainless steel should be specified for corrosive services or 
applications where the vessel interior is frequently exposed to the atmo- 
sphere. 

4.10.5.8.4 Separators shall be equipped with the following 
characteristics and appendages: 


a. The capacity to avoid frequent filling and to provide ade- 
quate allowance for system rundown. A minimum two- 
minute retention time shall be provided. The vendor shall 
specify the proposed separator dimensions and retention time, 
as well as maximum, minimum, and normal operating levels, 
in the proposal. See Figure D-4 in Appendix D. 

b. Internal coalescing filtration and impingement baffles, as 
necessary to achieve the specified allowable oil carryover 
concentration. 

c. Unless otherwise specified, a flanged safety relief valve in 
accordance with 5.4.3.6. 

d. A flanged opening (6-inch minimum) for servicing and 
cleaning of the separator internals. 

e. Separate flanged vent, filter drain (if applicable), oil return, 
oil fill, and drain connections. 

f. A flanged, armored level gauge. 

g. A baffle by the gas inlet opening to help direct gas upward 
and oil downward. 

h. Stilling tubes on oil fill and return connections to direct oil 
to a level below the minimum operating level. 

i. A vortex breaker upstream of the oil outlet connection. 

j- When specified, separate, flanged, level switch, pressure 
differential indicator, pressure indicator, oil conditioner inlet, 
oil conditioner outlet, and electric heater connections. 

k. When specified, separate austenitic stainless steel thermow- 
ell connections for a temperature gauge and/or switch(es). 


4.11 MATERIALS 
4.11.1 General 


4.11.1.1 Materials of construction shall be the manufac- 
turer’s standard for the specified operating conditions, except 
as required or prohibited by the data sheets or this standard 
(see 5.5 for requirements for auxiliary piping materials). The 
metallurgy of all major components shall be clearly stated in 
the vendor’s proposal. 
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4.11.12 Materials shall be identified in the proposal with 
their applicable ASTM, AISI, ASME, or SAE!° numbers, 
including the material grade (see Appendix B). See 2.1 for 
use of other international or national standards. When no such 
designation is available, the vendor’s material specification, 
giving physical properties, chemical composition, and test 
requirements, shall be included in the proposal. 


4.11.1.3 The vendor shall specify the ASTM optional tests 
and inspection procedures that may be necessary to ensure 
that materials are satisfactory for the service. Such tests and 
inspections shall be listed in the proposal. The purchaser may 
consider specifying additional tests and inspections, espe- 
cially for materials used in critical components. 


4.11.1.4 The purchaser will specify any corrosive agents 
present in the motive and process fluids and in the environ- 
ment, including constituents that may cause stress corrosion 
cracking. : 


4.11.1.5 Materials exposed to a sour environment (wet 
H,S) as defined by NACE!! MR-01-90 shall be in accordance 
with the requirements of that standard. Ferrous materials not 
covered by NACE MR-01-90 shall be limited to a yield 
strength not exceeding 620 N/mm? (90,000 pounds per square 
inch) and a hardness not exceeding Rockwell C 22. 


Note: It is the responsibility of the purchaser to determine the amount of H,S 
that may be present, considering normal operation, start-up, shutdown, idle 
standby, upsets, or unusual operating conditions such as catalyst regenera- 
tion. 

In many applications, smal] amounts of H,S are sufficient 
to require NACE materials. When there are trace quantities of 
HLS known to be present or if there is any uncertainty about 
the amount of HS that may be present, the purchaser should 
automatically note on the data sheets that NACE materials are 
required. Components that are fabricated by welding shall be 
stress relieved, if required, so that both the welds and the 
heat-affected zones meet the yield strength and hardness 
requirements. The purchaser will specify on the data sheets 
the presence of such agents in the media. 


4.11.1.6 The minimum quality bolting material for pres- 
sure joints shall be carbon steel (ASTM A 307, Grade B) 
for cast iron casings and high temperature alloy steel 
(ASTM A 193, Grade B7) for steel casings. Nuts shal] con- 
form to ASTM A 194, Grade 2H (or ASTM A 307, Grade 
B, case hardened, where space is limited). For temperatures 
below -30°C (-20°F), low-temperature bolting material in 
accordance with ASTM A 320 shall be used. 


4.11.1.7 If parts exposed to conditions that promote inter- 
granular corrosion are to be fabricated, hard faced, overlaid, 


‘Society of Automotive Engineers Intemational, 400 Commonwealth Drive, 
Warrendale, Pennsylvania 15096-0001. 

‘National Association of Corrosion Engineers International, P.O. Box 
218340, Houston, Texas 77218-8340. 
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or repaired by welding, they shall be made of low-carbon or 
stabilized grades of austenitic stainless steel. 


Note: Overlays or hard surfaces that contain more than 0.10 percent carbon 
can sensitize both low-carbon and stabilized grades of austenitic stainless 
steel unless a buffer layer that is not sensitive to intergranular corrosion is 
applied. 

4.11.1.8 Where mating parts such as studs and nuts of 
AISI Standard Type 300 stainless steel or materials with sim- 
ilar galling tendencies are used, they shall be lubricated with 
an antiseizure compound of the proper temperature specifica- 
tion and compatible with the specified gas. 

Note: Torque loading values will differ considerably with and without an 
antiseizure compound. 

4.11.1.9 Materials, casting factors, and the quality of any 
welding shall be equal to those required by Section VII, Divi- 
sion 1, of the ASME Code. The manufacturer’s data report 
forms, as specified in the code, are not required. 


4.11.1.10 External parts that are subject to rotary or sliding 
motions (such as control linkage joints and adjusting mecha- 
nisms) shall be of corrosion-resistant materials suitable for 
the site environment. 


4.11.1.11 Minor parts that are not identified (such as nuts, 
Springs, washers, gaskets, and keys) shall have corrosion 
resistance at least equal to that of specified parts in the same 
environment. 


4,11.1.12 When dissimilar materials with significantly dif- 
ferent electrical potentials are placed in contact in the pres- 
ence of an electrolytic solution, galvanic couples that can 
result in serious corrosion of the less noble material may be 
created. If such conditions exist, the purchaser and the vendor 
should select materials in accordance with the NACE Corro- 
sion Engineer's Reference Book. 


4.11.1.13 The use of ASTM A 515 steel is prohibited. 
Low-carbon steels can be notch sensitive and susceptible to 
brittle fracture at ambient or low temperatures. Therefore, 
only fully killed, normalized steels made to fine-grain prac- 
tice are acceptable. 


4.11.1.14 O-Rings shall be compatible with all specified 
services. For high-pressure services, special consideration 
shall be given to the selection of O-Rings to ensure that they will 
not be damaged upon rapid depressuring of the compressor. 

Note: Susceptibility of an O-Ring to damage from explosive decompression 
depends on the gas to which the O-Ring is exposed. The compounding of the 


elastomer, temperature of exposure, the rate of decompression, and the num- 
ber of cycles. 


4.11.2 Castings 


4.11.2.1 Castings shall be sound and free from porosity, 
hot tears, shrink holes, blow holes, cracks, scale, blisters, and 
similar injurious defects. Surfaces of castings shall be cleaned 
by sandblasting, shotblasting, chemical cleaning, or any other 
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standard method. Mold-parting fins and remains of gates and 
risers shall be chipped, filed, or ground flush. 


4.11.2.2 Nodular iron castings shall be produced in accor- 
dance with ASTM A 395. The production of the castings shall 
also conform to the conditions specified in 4.11.2.2.1 through 
4.11.2.2.5, 


4.11.2.2.1. A minimum of one set (three samples) of 
Charpy V-notch impact specimens at one-third the thickness 
of the test block shall be made from the material adjacent to 
the tensile specimen on each keel or Y-block. These 
specimens shall have a minimum impact value of 14.0 joules 
(10 foot-pounds) at room temperature. 


4.11.22.2 The keel or Y-block cast at the end of the pour 
shall be at least as thick as the thickest section of the main 
casting. 


4.11.2.2.3  Integrally cast test bosses, preferably at least 
25 millimeters (1 inch) in height and diameter, shal] be 
provided at critical areas of the casting for subsequent 
removal for the purposes of hardness testing and microscopic 
examination. Critical areas are typically heavy sections, 
section changes, high-stress points such as drilled lubrication 
points, the cylinder bore, valve ports, flanges, and other points 
agreed upon by the purchaser and the vendor. Classification 
of graphite nodules shall be in accordance with ASTM A 247. 


4.11.2.2.4 An as-cast sample from each ladle shall be 
chemically analyzed. 


4.11.2.2.5 Brinell hardness readings shall be made on the 
actual casting at feasible locations on section changes, 
flanges, the cylinder bore, and valve ports. Sufficient surface 
material shall be removed before hardness readings are made 
to eliminate any skin effect. Readings shall also be made at 
the extremities of the casting at locations that represent the 
sections poured first and last. These shall be made in addition 
to Brinell readings on the keel or Y-blocks. 


4.11.2.3 The use of chaplets in pressure castings shall be 
held to a minimum. They shall be clean and corrosion-free 
(plating permitted) and of a composition compatible with the 
casting. 


4.11.2.4 Ferrous castings shall not be repaired by welding, 
peening, plugging, burning in, or impregnating, except as 
specified in 4.11.2.4.1 and 4.11.2.4.2. 


4.11.2.4.1  Weldable grades of steel castings may be 
repaired by welding, using a qualified welding procedure 
based on the requirements of Section VIII, Division 1, and 
Section IX of the ASME Code. 


4.11.2.4.2 Cast gray iron or nodular iron may be repaired 
by plugging within the limits specified in ASTM A 278, A 
395, or A 536. The holes drilled for plugs shall be carefully 
examined, using liquid penetrant, to ensure that all defective 
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material has been removed. All repairs that are not covered by 
ASTM specifications shall be subject to the purchaser’s 
approval. 


4.11.2.5 Fully-enclosed cored voids, including voids closed 
by plugging, are prohibited. 


4.11.3 Forgings 


Unless otherwise agreed upon by the purchaser and the 
vendor, the forging material shall be selected from those 
listed in Appendix B. 


4.11.4 Welding 


4.11.4.1 Welding of piping and pressure-containing parts, 
as well as any dissimilar-metal welds and weld repairs, shall 
be performed and inspected by operators and procedures 
qualified in accordance with Section VIII, Division 1, and 
Section [IX of the ASME Code. 


4.11.4.2 The vendor shall be responsible for the review of 
all repairs and repair welds to ensure that they are properly 
heat treated and nondestructively examined for soundness 
and compliance with the applicable qualified procedures (see 
4.11.1.9). Repair welds shall be nondestructively tested by 
the same method used to detect the original flaw. As a mini- 
mum, the inspection shall be by the magnetic particle method 
in accordance with 6.2.2.4 for magnetic material and by the 
liquid penetrant method in accordance with 6.2.2.5 for non- 
magnetic material. 


4.11.4.3 All accessible areas of welds on built-up rotors 
shall be inspected by means of magnetic particle or dye pene- 
trant examination. 


4.11.4.4 Pressure-containing casings made of wrought 
materials or combinations of wrought and cast materials shall 
conform to the conditions specified in 4.11.4.4.1 through 
4.11.4.4.4 


4.11.4.4.1 Plate edges shall be inspected by magnetic 
particle or liquid penetrant examination as required by Section 
VI, Division 1, UG-93(d)(3) of the ASME Code. 


4.11.4.4.2 Accessible surfaces of welds shall be inspected 
by magnetic particle or liquid penetrant examination after back 
chipping or gouging and again after post-weld heat treatment. 


4.11.4.4.3 Pressure-containing welds, including welds of 
the case to horizontal-and vertical-joint flanges, shall be full- 
penetration welds. 


4.11.4.4.4 Casings fabricated from materials that, 
according to Section VII, Division 1, of the ASME Code, 
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Tequire post-weld heat treatment shall be heat treated 
regardless of thickness. 


4.11.4.5 Connections welded to pressure casings shall be 
installed as specified in 4.11.4.5.1. through 4.11.4.5.5. 


4.11.4.5.1 In addition to the requirements of 4.11.4.1, the 
purchaser may specify that 100-percent radiography, magnetic 
particle inspection or liquid penetrant inspection of welds is 
required. 


4.11.4.5.2 Auxiliary piping welded to chromium- 
molybdenum alloy steel or 12-percent chrome steel 
components shall be of the same material, except that 
chromium-molybdenum alloy steel pipe may be substituted 
for 12-percent chrome steel pipe. 


4.11.4.5.3 When heat treatment is required, piping welds 
shall be made before the component is heat treated. 


4.11.4.5.4 When specified, proposed connection designs 
shall be submitted to the purchaser for approval before 
fabrication. The drawings shall show weld designs, size, 
materials, and pre- and post-weld heat treatments. 


4.11.4.5.5 All welds shall be heat treated in accordance 
with Section VII, Division 1, Sections UW-10 and UW-40, 
of the ASME Code. 


4.11.4.6 Unless otherwise specified, all welding other than 
that covered by Section VIII, Division 1, of the ASME Code 
and ASME B31.3, such as welding on baseplates, nonpres- 
sure ducting, lagging and control panels, shall be performed 
in accordance with AWS D1.1. 


4.11.5 ImpactTest Requirements 


4.11.5.1 To avoid brittle fracture during operation, mainte- 
nance, transportation, erection and testing good design prac- 
tice shall be followed in the selection of fabrication methods, 
welding procedures and materials for vendor furnished steel 
pressure retaining parts that may be subject to temperature 
below the ductile-brittle transition point. 


Note: The published design-allowable stresses for many materials in the 
ASME Code and ANSI standards are based on minimum tensile properties. 
The ASME Code and ANSI standards do not differentiate between rimmed, 
semi-killed, fully-killed, hot-rolled and normalized material. Nor do they 
take into account whether materials were produced under fine or course grain 
practices. The vendor shall exercise caution in the selection of materials 
intended for services between 40°C (100°F) and —30°C (~20°F). 


4.11.5.2 All pressure containing components including 
nozzles, flanges and weldments shall be impact tested in 
accordance with the requirements of Section VIII, Division 1, 
Sections USC-65 through 68 of the ASME Code. High-alloy 
steels, shall be tested in accordance with Section VII, Divi- 
sion 1, Section UHA-51 of the ASME Code. 

Impact testing is not required if the requirements of Sec- 
tion VII, Division 1, Section UG-20f of the ASME Code are 
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met. Nominal thickness for castings as defined in Section 
VII, Division 1, paragraph UCS-66 (2) of the ASME Code 
shall exclude structural support sections such as feet or lifting 
lugs. The results of the impact testing shall meet the mini- 
mum impact energy requirements of Section VIII, Division 1, 
section UG-84 of the ASME Code. 


4.11.5.3 The purchaser will specify the minimum design 
metal temperature used to establish impact test requirements. 


Note: Normally, this will be the lower of the minimum surrounding ambient 
temperature or minimum fluid pumping temperature. However, the purchaser 
may specify a minimum metal temperature based on fluid pumped properties 
such as auto-refrigeration at reduced pressures. 


4.12 NAMEPLATES AND ROTATION ARROWS 


4.12.1 A nameplate shall be securely attached at a readily 
visible location on the equipment and on any other major 
piece of auxiliary equipment. 


4.12.2 Rotation arrows shall be cast in or attached to each 
major item of rotating equipment at a readily visible location. 
Nameplates and rotation arrows (if attached) shall be of AISI 
Standard Type 300 stainless steel or of nickel-copper alloy 
(Monel or its equivalent). Attachment pins shall be of the 
same material. Welding is not permitted. 


4.12.3 The purchaser’s item number, the vendor’s name, 
the machine’s serial number and the machine’s size and type, 
as well as its minimum and maximum allowable design limits 
and rating data (including pressures, temperatures, speeds 
and power), maximum allowable working pressures and tem- 
peratures, hydrostatic test pressures, and critical speeds, shall 
appear on the machine’s nameplate. The purchaser will spec- 
ify on the data sheets whether U.S. Customary or SI units are 
to be shown. 


Note: Any lateral critical speeds determined from running tests shall be 
stamped on the nameplate followed by the word TEST. Critical speeds pre- 
dicted by calculation up to and including the critical speed above trip speed 
and not identifiable by test shall be stamped on the nameplate followed by 
the abbreviation CALC. 


4.13 QUALITY 


Refer to API Recommended Practice 683 for guidelines on 
improving the quality of equipment. 


5 Accessories 
5.1 DRIVERS 


5.1.1 The type of driver will be specified. The driver shall 
be sized to meet maximum specified operating conditions, 
including external gear and/or coupling losses, and shall be in 
accordance with applicable specifications, as stated in the 
inquiry and order. The driver shall be suitable for satisfactory 
operation under the utility and site conditions specified. 


@ 5.1.2 Anticipated process variations that may affect the siz- 


ing of the driver (such as changes in the pressure, tempera- 
ture, or properties of the fluid handled, as well as special plant 
start up conditions) will be specified. 


5.1.3 The starting conditions for the compressor shall be 
specified and the starting method shall be mutually agreed 
upon by the purchaser and the vendor. The driver’s starting 
torque capabilities shall exceed the speed-torque require- 
ments of the compressor. 


Note: Consideration should be given to starting the compressor at normal 
suction pressure. 

5.1.4 The purchaser will specify the type of motor, and its 
characteristics and accessories, including the following: 


a. Electrical characteristics. 

b. Starting conditions (including the expected voltage drop 
on starting). 

c. The type of enclosure. 

d. The sound pressure level. 

e. The area classification, based on API Recommended Prac- 
tice 500. 

f. The type of insulation. 

g. The required service factor. 

h. The ambient temperature and elevation above sea level. 

i. Transmission losses. 

j. Temperature detectors, vibration sensors, and heaters, if 
these are specified. 

k. Auxiliaries (such as motor-generator sets, ventilation 
blowers, and instrumentation). 

1. ‘Vibration acceptance criteria. 


Note: This paragraph is applicable when no choice is made per 5.1.5. 


5.1.5 When specified, motor drives shall conform to API 
Standard 541 or 546 as applicable. Motors that are below the 
power scope of API Standard 541 or 546 shall be in accor- 
dance with IEEE” 841. The motor nameplate rating (exclu- 
sive of the service factor) shall be at least 110 percent of the 
maximum power required for any of the specified operating 
conditions. Equipment driven by induction motors shall be 
rated at the actual motor speed for the rated load condition. 


Note: When motor standard is selected in accordance with this paragraph, the 


requirements in 5.1.4 become part of the motor standard and 5.1.4 is not 
applicable. 


5.1.6 The motor’s starting torque requirements shall be 
met at a specified reduced voltage and the motor shall accel- 


erate to full speed within a period of time agreed upon by the 
purchaser and the vendor. 


Note: For most applications, the starting voltage is typically 80 percent of the 
normal voltage, and the time required to accelerate to full speed is generally 
less than 15 seconds. 


"Institute of Electrical and Electronics Engineers, 345 East 47th Street, New 
York, New York 10017-2394. 
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5.1.7 Steam turbine drivers shall conform to API Stan- 
dard 611 or 612 as specified. Steam turbine drivers shall be 
sized to deliver continuously 110 percent of the maximum 
power required for the purchaser’s specified conditions 
while operating at a corresponding speed with the specified 
steam conditions. 


5.1.8 Gears shall conform to API Standard 677 or 613 as 
specified. 


5.1.9 For drivers that weigh more than 250 kilograms (500 
pounds), the equipment feet shall be provided with vertical 
Jack screws, 


5.2 COUPLINGS AND GUARDS 


5.2.1 Unless otherwise specified, flexible element cou- 
plings and guards between drivers and driven equipment shall 
be supplied by the manufacturer of the driven equipment. 


5.2.2 Coupling to shaft junctures and guards shall conform 
to API Standard 671. The make, type, and mounting arrange- 
ment of couplings shall be agreed upon by the purchaser and 
the vendors of the driver and driven equipment. 


5.2.3 Information on shafts, keyway dimensions (if any), 
and shaft end movements due to end play and thermal effects 
shall be furnished to the vendor supplying the coupling. 


5.2.4 The purchaser of the coupling shall supply idling 
adapter, as required for the mechanical running test (see 
6.3.3.1.7). 


5.3. MOUNTING PLATES 
5.3.1 General 


5.3.1.1 The equipment shall be furnished with soleplates or 
a baseplate, as specified on the data sheet. 


5.3.1.2 In 5.3.1.2.1. through 5.3.1.2.10, the term mounting 
plate refers to both baseplates and soleplates. 


§.3.1.2.1 All machinery mounting surfaces on_ the 
mounting plates shall be machined flat and parallel after 
fabrication and shall extend at least 25 millimeters (1 inch) 
beyond the outer three sides of the equipment feet to prevent 
a soft foot. All surfaces on which a piece of equipment 
mounts shall be in the same plane within 50 micrometers 
(0.002 inch) (see Figure 9). The maximum surface finish shall 
be 3.2 micrometers (125 microinches) Ra. 


5.3.1.2.2 When the equipment supported weighs more 
than 250 kilograms (500 pounds), the mounting plates shall 
be furnished with axial and lateral jackscrews the same size 
as or larger than the vertical jackscrews. Vertical jackscrews 
in the equipment feet shall be arranged to prevent marring of 
shimming surfaces. The lugs holding these jackscrews shall 
be attached to the mounting plates so that the lugs do not 
interfere with the installation or removal of the equipment, 
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jackscrews, or shims. If the equipment is too heavy to use 
jackscrews, other means shall be provided. 


5.3.1.2.3 Machinery supports shall be designed to limit a 
change of alignment caused by the worst combinations of 
pressure, torque, and allowable piping stress to 50 micrometers 
(0.002 inch) at the coupling flange (see 4.5 for allowable 
piping forces). 


5.3.1.2.4 Where centerline supports are provided, they 
shall be designed and manufactured to permit the machine to 
be moved using the horizontal jackscrews. 


5.3.1.2.5 Unless otherwise specified, epoxy grout shall be 
used. The vendor shall commercially sandblast, in accordance 
with SSPC SP 6, all the grouting surfaces of the mounting 
plates and shall precoat these surfaces with a catalyzed epoxy 
primer. The epoxy primer shall be compatible with epoxy 
grout. The vendor shall submit to the purchaser instructions 
for field preparation of the epoxy primer. 

Note: Epoxy primers have a limited life after application. The grout manufac- 
turer should be consulted to insure proper field preparation of the mounting 
plate for satisfactory bonding of the grout. 

5.3.1.2.6 Anchor bolts shall not be used to fasten machinery 
to the mounting plates. 


5.3.1.2.7 Mounting plates shall not be drilled for equipment 
to be mounted by others. Mounting plates shall be supplied 
with leveling screws. Mounting plates that are to be grouted 
shall have 50-millimeter-radiused (2-inch-radiused) outside 
corners (in the plan view). Mounting surfaces that are not to be 
grouted shall be coated with a rust preventive immediately 
after machining. 


5.3.1.2.8 Mounting plates shall extend at least 25 millimeters 
(1 inch) beyond the outer three sides of equipment feet. 


5.3.1.2.9 The vendor of the mounting plates shall furnish 
stainless steel (AISI Standard Type 300) shim packs 3- to 15- 
millimeters ('/,- to 1/.-inch) thick between the equipment feet 
and the mounting plates. All shim packs shall straddle the 
hold-down bolts and vertical jackscrews and be at least 
5 millimeters ('/, inch) larger on all sides than the footprint of 
the equipment. 


§.3.1.2.10 Anchor bolts will be furnished by the purchaser. 


5.3.1.2.11 Fasteners for attaching the components to the 
mounting plates and jackscrews for leveling the pedestal 
soleplates shall be supplied by the vendor. 


5.3.2 Baseplates 


5.3.2.1 When a baseplate is specified, the purchaser will 
indicate the major equipment to be mounted on it. A base- 
plate shall be a single fabricated steel unit, unless the pur- 
chaser and the vendor mutually agree that it may be 
fabricated in multiple sections. Multiple-section baseplates 
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Note: Epoxy grout is not to contact anchor bolt. Prevent leveling jackscrew from adhering to epoxy grout by applying wax, grease, or other protectant. 


Figure 9A—Typical Mounting Plate Arrangement 
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1. This pour is to be made after shimming is complete. 
2. Epoxy grout is not to contact anchor bolt. Prevent leveling jackscrew from adhering to epoxy grout by applying wax, grease, or other protectant. 


Figure 98—Typical Mounting Plate Arrangement 
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Figure 3C—Typical Mounting Plate Arrangement 
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CROSS-SECTION OF FOUNDATION AT FOUNDATION BOLT 


Note: Epoxy grout is not to contact anchor bolt. Prevent leveling jackscrew from adhering to epoxy grout by applying wax, grease, or other protectant. 


Figure 90—Typical Mounting Plate Arrangement 
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shall have machined and doweled mating surfaces to ensure 
accurate field reassembly. 


Note: A baseplate with a nominal length of more than 12 meters (40 feet) or a 
nominal width of more than 4 meters (12 feet) may have to be fabricated in 
multiple sections because of shipping restrictions. 


5.3.2.2 Unless otherwise specified, the baseplate shall 
extend under the drive-train components so that any leakage 
from these components is contained within the baseplate. 


5.3.2.3 When specified, the baseplate shall be suitable for 
column mounting (that is, of sufficient rigidity to be sup- 
ported at specified points) without continuous grouting under 
structural members. The baseplate design shall be mutually 
agreed upon by the purchaser and the vendor. 


5.3.2.4 The baseplate shall be provided with lifting lugs for 
at least a four-point lift. Lifting the baseplate complete with 
all equipment mounted shall not permanently distort or other- 
wise damage the baseplate or the machinery mounted on it. 


5.3.2.5 The bottom of the baseplate between structural 
members shall be open. When the baseplate is installed on a 
concrete foundation, it shall be provided with at least one 
grout hole having a clear area of at least 0.01 square meter 
(20 square inches) and no dimension less than 75 millimeters 
(3 inches) in each bulkhead section. These holes shall be 
located to permit grouting under all load-carrying structural 
members. Where practical, the holes shall be accessible for 
grouting with the equipment installed. The holes shall have 
15-millimeter ('/,-inch) raised-lip edges, and if located in an 
area where liquids could impinge on the exposed grout, metal- 
lic covers with a minimum thickness of 16-gauge shall be pro- 
vided. Vent holes at least 15 millimeters (!/, inch) in size shall 
be provided at the highest point in each bulkhead section of 
the baseplate. 


5.3.2.6 Unless otherwise specified, nonskid metal decking 
covering all walk and work areas shall be provided on the top 
of the baseplate. 


5.3.2.7 The mounting pads on the bottom of the baseplate 
shall be in one plane to permit use of a single-level foundation. 
When specified, subplates shall be provided by the vendor. 


5.3.2.8 The baseplate mounting pads shall be machined 
after the baseplate is fabricated. 


5.3.3 Soleplates and Subsoleplates 


5.3.3.1 When soleplates are specified, they shall meet the 
requirements of 5.3.3.1.1 and 5.3.3.1.2 in addition to those of 
5.3.2. 


5.3.3.1.1 Adequate working clearance shall be provided at 
the bolting locations to allow the use of socket or box 
wrenches and to allow the equipment to be moved using the 
horizontal and vertical jackscrews. 
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5.3.3.1.2 Soleplates shall be steel plates that are thick 
enough to transmit the expected loads from the equipment 
feet to the foundation, but in no case shall the plates be less 
than 40-millimeters (1!/,-inches) thick. 


5.3.3.2 When subsoleplates are specified, they shall be 
steel plates at least 25-millimeters (1-inch) thick. The finish 
of the subsoleplates’ mating surfaces shall match that of the 
soleplates (see 5.3.1.2.1). 


5.4 CONTROLS AND INSTRUMENTATION 
5.4.1. General 


5.4.1.1 The vendor shall provide sufficient compressor per- 
formance data (in accordance with Section 7) to enable the 
purchaser to properly design a control system for startup and 
for all specified operating conditions. When requested by the 
purchaser, the vendor shall review the purchaser’s overall 
compressor control system for compatibility with vendor-fur- 
nished control equipment. 


5.4.1.2 Unless otherwise specified, instrumentation, con- 
trols, control panels, and installation shall conform to the 
requirements of API Standard 614. 


5.4.1.3 The purchaser will specify controls, instruments, and 
control panel requirements on API Standard 614 data sheets. 


5.4.1.4 All conduit shall be designed and installed so that it 
can be easily removed without damage and located so that it 
does not hamper removal of bearings, seals or equipment 
internals. 


5.4.2. Control Systems 


5.4.2.1. The compressor may be controlled on the basis of 
inlet pressure, discharge pressure, flow, or some combination 
of these parameters. This may be accomplished by suction 
throttling, speed variation, slide valve volume control device, 
or a cooled bypass from discharge to suction. The control sys- 
tem may be mechanical, pneumatic, hydraulic, electric, or 
any combination thereof. The system may be manual or it 
may be automatic with a manual override. The purchaser will 
specify the source of the control signal, its sensitivity and 
range, and the equipment to be furnished by the vendor. 


5.4.2.2 For a variable-speed drive, the control signal shall 
act to adjust the set point of the driver’s speed-control system. 
Unless otherwise specified, the control and operating speed 
range shall be from maximum continuous speed to 95 percent 
of the minimum speed required for any specified operating 
case or 70 percent of the maximum continuous speed, which- 
ever is lower. 


5.4.2.3. When specified, a combination of control modes 
shall be required on drives with a limited speed range and on 
multiservice or multistream applications. 
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5.4.2.4 When constant-speed drive is specified, the control 
signal shall actuate the slide valve volume control device if 
furnished, or the control valve in the compressor piping. 


5.4.2.5 The full range of the specified control signal will 
correspond to the required operating range of the driven 
equipment. Unless otherwise specified, the maximum control 
signal shall correspond to the maximum continuous speed or 
the maximum flow. 


5.4.3 Instrumentation 
5.4.3.1 Tachometers 


A tachometer shall be provided for engine-driven units 
and, when specified, for other variable speed units. The type 
of tachometer will be specified. Unless otherwise specified, 
the minimum tachometer range shall be from 0 to 125 percent 
of the maximum continuous speed. 


5.4.3.2 Temperature Gauges 


Dial-type temperature gauges shall be heavy duty and cor- 
rosion resistant. They shall be bimetallic type or liquid-filled 
and at least 100 millimeters (4 inches) in diameter. When 
specified, gauges 125 millimeters (5 inches) in diameter shall 
be supplied. Black printing on a white background is standard 
for gauges. 


§.4.3.3  Thermowells 


Temperature gauges that are in contact with flammable or 
toxic fluids or that are located in pressurized or flooded lines 
shall be furnished with NPS 3/, AISI Standard Type 300 stain- 
less steel separable solid-bar thermowells, unless other mate- 
rial is required for compatibility with the process fluid. 


5.4.3.4 Pressure Gauges 


Pressure gauges (not including built in instrument air 
gauges) shall be furnished with AISI Standard Type 316 
stainless steel bourdon tubes and stainless steel movements, 
NPS '/, male alloy steel connections, and at least 100- 
millimeter (4-inch) dials. When specified, 110-millimeter 
(4\/,-inch) dials shall be supplied. For the range over 55 bar 
(800 pounds per square inch) gauges shall be furnished with 
150-millimeter (6-inch) dials. Black printing on a white 
background is standard for gauges. When specified, liquid- 
filled gauges shall be furnished in locations subject to 
vibration. Gauge ranges shall preferably be selected so that 
the normal operating pressure is at the middle of the gauge’s 
range. In no case, however, shall the maximum reading on 
the dial be less than the applicable relief valve setting plus 10 
percent. Each pressure gauge shall be provided with a device 
such as a disk insert or blowout back designed to relieve 
excess Case pressure. 
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5.4.3.5 Vibration and Position Detectors 


@ §.4.3.5.1. When specified, noncontacting vibration and 


axial-position transducers shall be supplied, installed, and 
calibrated in accordance with API Standard 670. 


§.4.3.5.2 When specified, seismic vibration transducers 
shall be supplied, installed, and calibrated in accordance with 
API Standard 670. 


5.4.3.5.3 When specified, vibration, axial position, and 
seismic monitors shall be supplied and calibrated in 
accordance with API Standard 670. 


5.4.3.5.4 When specified, a bearing temperature monitor 
shall be supplied and calibrated in accordance with API 
Standard 670. 


5.4.3.6 Relief Valves 


5.4.3.6.1 The vendor shall furnish relief valves that are to 
be installed on equipment or in piping that the vendor is 
supplying. Other relief valves will be furnished by the 
purchaser. Relief valves for all operating equipment shall 
meet the limiting relief valve requirements defined in API 
Recommended Practice 520, Parts I and II, and in API 
Standard 526. The vendor shall determine the size and the set 
pressure of all relief valves related to the equipment. Relief 
valve settings, including accumulation, shall take into 
consideration all possible types of equipment failure and the 
protection of the piping systems. 


5.4.3.6.2 Unless otherwise specified, for dry screw 
compressors, system pressure protection will be furnished by 
the purchaser. 


5.4.3.6.3 For flooded screw compressors, relief valves on 
the oil separators will be furnished by the vendor and sized 
per API Recommended Practice 520 (including fire case) or 
other criteria as specified. 


5.4.3.7 Flow Indicators 


Flow indicators shall be furnished in all atmospheric oil- 
drain return lines. 


5.4.4 Alarms and Shutdowns 
5.4.4.1 General 


5.4.4.1.1 Switches, control devices, and annunciator 
display units shall be furnished and mounted by the vendor as 
mutually agreed by the purchaser and the vendor and may 
include those listed in Table 3. When both alarm and 
shutdown are specified, the alarm setting shall precede the 
shutdown setting. 


@ 5.4.4.1.2 All compressors shall be furnished with high- 


discharge-temperature and low-oil-pressure alarm and shut- 
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Table 3—Conditions Requiring Alarms and Shutdowns 


Condition 


Axial position movement 

Overspeed 

Reverse rotation 

Unit shutdown 

Operation of spare lube-oil pump 
Operation of spare seal-oil pump 

High radial shaft vibration 

High frame vibration 

High winding temperature 

High bearing temperature 

High compressor outlet temperature 
High gas differential pressure 

High gas differential temperature 

High inlet-air-filter differential pressure 
High level on separators 

High lube-oil-filter differential pressure 
High seal-oil-filter differential pressure 
High thrust-bearing drain temperature 
High or low lube-oil temperature 

High or Jow lube-oil reservoir level 
High or low seal-oil pressure 

High or low seal-oil temperature 

High or low seal-oil reservoir level 
Low coolant flow to compréssor jacket 
Low buffer-gas flow 

Low lube-oil pressure 


down switches. Additional instrumentation shall be specified 
on the data sheet. 


5.4.4.2 Alarm and Trip Devices 


5.4.4.2.1. The purchaser will specify whether individual 
alarm and trip devices are transmitters or switches. 


Note: A transmitter is an instrument that sends the value of the measured 
variable signal to a remote end device, which takes appropriate action (such 
as alarm relay, display, process control computer). 


5.4.4.2.2 Each alarm device and each shutdown device 
shall be furnished in a separate housing located to facilitate 
inspection and maintenance. Where switches are specified, 
they shall be hermetically sealed, single-pole, double-throw 
switches with a minimum capacity of 5 amperes at 120 volts 
ac and '/, ampere at 120 volts dc. shall be used. Mercury 
switches shall not be used. 


5.4.4.2.3 Pressure sensing elements shall be of AISI 
Standard Type 300 stainless steel, unless other material is 
required for compatibility with process fluid. Low-pressure 
alarms, which are activated by falling pressure, shall be 
equipped with a valved bleed or vent connection to allow 
controlled depressurizing so that the operator can note the 


alarm set pressure on the associated pressure gauge. High- 
pressure alarms, which are activated by rising pressure, shall 
be equipped with valved test connections so that a portable 
test pump can be used to raise the pressure. 


5.5 PIPING 
5.5.1 General 


5.5.1.1 Piping design and joint fabrication, examination, 
and inspection shall be in accordance with API Standard 614, 
except minimum requirements for piping materials shall be in 
accordance with 5.5.1.2 and Table 4. 


5.5.1.2 Auxiliary systems are defined as piping systems 
that are in the following services: 


a. Group I: 
1. Sealing fluid. 
2. Gland and flushing fluid. 
3. Recirculation fluid. 
4. Balance gas. 
5. Buffer gas. 
6 


1. Sealing steam. 

2. Steam injection. 

3. Water injection. 

4. Instrument and control air. 
5. Drains and vents. 


1. Cooling water. 

2. Liquid wash. 

3. Drains and vents. 
d. Group IV: 

1. Lubricating oil. 

2. Control oil. 

3. Seal oil. 

4. Drains and vents. 


Auxiliary systems shall comply with the requirements of 
Table 4. 


Note: Casing connections are discussed in 4.3. 


5.5.1.3 Piping systems furnished by the vendor shall be 
fabricated, installed in the shop, and properly supported. Bolt 
holes for flanged connections shall straddle horizontal and 
vertical centerlines of the flange. 


5.5.2 Oil Piping 


5.5.2.1 Provisions shall be made for bypassing the bear- 
ings (and seals if applicable) of equipment during oil system 
flushing operations. 
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5.5.3 Instrument Piping 


Connections on equipment and piping for pressure 
instruments and test points shall conform to API Standard 
614. Beyond the initial */,-inch isolating valve, NPS ¥/, 
piping, valves, and fittings may be used. Where convenient, a 
common connection may be used for remotely mounted 
instruments that measure the same pressure. Separate 
secondary '/,-inch isolating valves are required for each 
instrument on a common connection. Where a pressure gauge 
is to be used for testing pressure alarm or shutdown switches, 
common connections are required for the pressure gauge and 
switches. 


5.5.4 Process Piping 


5.5.4.1 The extent of and requirements for process piping 
to be supplied by the vendor will be specified. 


5.5.4.2 Piping design and joint fabrication, examination, 
and inspection shall be in accordance with ASME B31.3. 


5.5.4.3 When specified, the vendor shall review all piping, 
appurtenances (pulsation suppression devices, intercoolers, 
aftercoolers, separators, knockout drums, air intake filters, 
and expansion joints) and vessels immediately upstream or 
downstream of the equipment and supports. The purchaser 
and the vendor shall mutually agree on the scope of this 
review, 


5.5.4.4 For flooded screw compressors the interconnecting 
piping between the compressor discharge and the separator 
vessel shall be sized to run no more than half-full of liquid 
and shall be designed with a minimum slope of 40 millime- 
ters per meter ('/, inch per foot) to ensure drainage toward the 
separator. 


5.6 INTERCOOLERS AND AFTERCOOLERS 


5.6.1 When specified, the vendor shall furnish a water- 
cooled shell-and-tube intercooler between each compression 
stage. 


5.6.2 The purchaser will specify whether aftercoolers shall 
be furnished by the vendor. 


5.6.3 Water-cooled shell-and-tube intercoolers and after- 
coolers shall be designed and constructed in accordance with 
TEMA Class C or R, as specified by the purchaser on the data 
sheets. Intercoolers and aftercoolers shall be furnished in 
accordance with Section VII, Division I of the ASME Code. 
When TEMA Class R is specified, the heat exchanger shall 
also be in accordance with API Standard 660. 


Note: Caution should be exercised regarding the susceptibility of heat 
exchangers and their supporting structures to pulsation-induced vibration. 


5.6.4 Unless otherwise approved by the purchaser, the 


arranged to allow removal of the tube bundles without dis- 


mantling piping or compressor components. Water shall be 
on the tube side. 


5.6.5 Fixed-tube-sheet exchangers shall have inspection 
openings into their gas passages. Rupture disks on the shell 
side (to protect in case of tube failure) shall be used only 
when specifically approved by the purchaser. 


5.6.6 When air coolers are specified, they shall be in accor- 
dance with API Standard 661. 


5.6.7 Unless otherwise specified, air-cooled heat exchang- 
ers used for intercoolers shall have automatic temperature 
control. This control may be accomplished by means of lou- 
vers, variable speed fans, variable pitch fans, bypass valves, 
or any combination of these. Proposed control systems shall 
be approved by the purchaser. 


5.6.8 Unless otherwise specified, double pipe intercoolers 
and aftercoolers may be furnished. A finned double-pipe 
design may be furnished only when specifically approved by 
the purchaser. 


5.6.9 Intercoolers shail be either machine-mounted or sep- 
arately mounted, as specified. 


§.6.10 Materials of construction shall be those specified on 
the data sheets. 


5.6.11. When condensate separation and collection facili- 
ties are furnished by the vendor, they shall include: 


a. An automatic drain trap with manual bypass. 

b. An armored gauge glass with isolation valves and blow- 
down valves on the collection pot. 

c. Separate connections and level switches for high-level 
alarm and trip on the collection pot. 

d. Collection pots sized to provide an agreed-upon holding 
capacity and a 5-minute time span between high-level alarm 
and trip, based on the expected normal liquid condensate rate. 


5.6.12 When specified, the vendor shall furnish the fabri- 
cated piping between the compressor stages and the inter- 
coolers and aftercoolers. Interstage piping shall conform to 
ASME B 31.3. 


5.7 INTAKE AIR FILTERS 


5.7.1 Unless otherwise specified, the vendor shall furnish 
dry-type multistage high-efficiency air intake filters for air 
compressors taking suction from the atmosphere. High effi- 
ciency filters shall be capable of removing 97 percent of parti- 
cles 1 micron or larger over the inlet capability range. The 
maximum clean pressure drop shall not exceed 12 millibar 
(5.0 inches) water gauge. 


@ 5.7.2 Air intake filters shall be suitable for mounting out- 


intercoolers and aftercoolers shall be constructed and doors, preferably at grade, and shall be provided with a 
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weather hood or louvers. For plant locations subject to 
unusual conditions, such as sandstorms, the inlet to the filter 
may be elevated some distance above the compressor. 


5.7.3 Each filter shall be provided with a differential pres- 
sure indicator and switch. 


5.7.4 Filters shall be designed such that the first-stage (pre- 
filter) elements may be changed while the unit is operating. 
Note: It should be recognized that many configurations and arrangements are 
available. Where specific filter features are desired, these will be in the pur- 
chaser’s inquiry specifications or data sheets. 

5.7.5 Unless otherwise specified, inorganic zinc or hot- 
dipped galvanized coating is required for the filter frame and 
inlet piping. 


5.8 PULSATION SUPPRESSORS/SILENCERS FOR 
DRY SCREW COMPRESSORS 


5.8.1 Unless otherwise specified, inlet and exhaust pulsa- 
tion suppressors/silencers for each casing shall be supplied by 
the compressor manufacturer. Their primary function shall be 
to provide the maximum practical reduction of pulsations in 
the frequency range of audible sound without exceeding the 
pressure drop limit specified in 5.8.2. 


5.8.2 Unless otherwise agreed upon, the pressure drop 
through each pulsation suppressor/silencer shall not exceed 1 
percent of the absolute pressure at the pulsation suppressor/ 
silencer inlet. 


5.8.3 The peak-to-peak pulsation levels on the process pip- 
ing side of the inlet and discharge silencers shall not exceed 2 
percent of the mean line absolute pressure or the value calcu- 
lated from the following formula, whichever is smaller: 


In SI units, 
Pig = 28.6/ P¥? 
In U.S. Customary units, 
P 1% = 15 / P 3 
Where: 
Pig = maximum allowable peak-to-peak pulsation 
expressed as a percentage of the mean line-side 
absolute pressure. 


P =mean line-side pressure, in kilopascals absolute 
(pounds per square inch absolute). 


5.8.4 Pulsation suppressors/silencers shall be oriented with 
respect to the compressor flanges as mutually agreed by the 
purchaser and vendor. 

Note: Maximum silencer efficiency results from mounting the pulsation sup- 
pressors/silencers directly on the compressor flanges. 

5.8.5 Pulsation suppressors and silencers shall be of the 
externally lagged multichamber type. Alternative types may 
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be considered, but full details of the proposed alternative type 
shall be submitted with the proposal. 


5.8.6 When specified, the pulsation suppressor/silencer 
vendor shall supply detailed drawings to permit an indepen- 
dent study of the acoustical characteristics of the pulsation 
suppressor/silencers together with the purchaser’s piping 
system. 


5.8.7 The minimum corrosion allowance for carbon steel 
shells shall be 3 millimeters ('/, inch). Where corrosive gases 
require the use of materials other than carbon steel, the mate- 
rial and any required corrosion allowance shall be specified 
by the purchaser. The purchaser shall specify on the data 
sheet the corrosion allowance for carbon steel or noncarbon 
Steel material for the specified gas to be compressed. The 
thickness for noncarbon steel shell material shall be equal to 
or greater than the thickness required for carbon steel includ- 
ing the carbon steel corrosion allowance. Internals shall have 
a minimum thickness of 6 millimeters (‘/, inch). 


5.8.8 Pulsation suppressors/silencers shall be designed and 
fabricated in accordance with Section VII, Division 1, of the 
ASME code and shall be suitable for not less than the speci- 
fied relief valve setting. 


5.8.9 All welds shall be continuous full penetration. 


5.8.10 A 20 millimeter (/,-inch) pressure test connection 
shall be provided at each pulsation suppressor/silencer inlet 
and outlet nozzle. A 25 millimeter (1 inch) minimum external 
drain connection shall be provided for each compartment 
where liquids could collect while the compressor is in ser- 
vice. Where individual compartment drains are impracticable 
and bulkheads extend to the vessel wall, circular-notched 
openings in the bulkheads may be used with the purchaser’s 
approval. The arrangement of internals shall ensure that liq- 
uids will flow to drain connections under all operating condi- 
tions. The effect of drain openings on silencer performance 
shall be considered. 


5.8.11 Unless otherwise specified, the inlet nozzle of inlet 
pulsation suppressor/silencer and the discharge nozzle of dis- 
charge pulsation suppressor/silencer shall be provided with 
two flanged 25 millimeter (1-inch) connections located to 
permit, without interference, the purchaser’s installation of 
dial thermometers and thermowells for high-temperature 
alarm or shutdown elements. 


5.8.12 Connections 40 millimeters (1'/, inches) and smailer 
shall be gusseted in two planes to avoid breakage due to pulsa- 
tion-induced vibration. 


5.8.13 Unless otherwise specified by the purchaser all main 
connections to pulsation suppressors/silencers shall be flanged. 
Pad-type flanged inspection openings, 150-millimeter (6-inch), 
complete with blind flanges and gaskets shall be provided for 
access to each compartment. 100 millimeter (4-inch) pad-type 


Information Handling Services, 


STD-API/PETRO STD b19-ENGL 1997 MM 07392290 0567353 340 


Rotary Tyee Positive DISPLACEMENT COMPRESSORS FOR PETROLEUM, CHEMICAL, AND GAS INDUSTRY SERVICES 33 


flanged inspection openings may be provided on vessels less 
than 500 millimeters (16 inches) in diameter. 


5.8.14 Side-entering main nozzle connections shall be 
reinforced with pad-type metal providing a metal area equal 
to the cutaway area (excluding the thickness of any metal 
present in the connection wall). 


5.8.15 Construction shall be suitable for service in an 
unprotected outdoor location. When specified, insulation 
clips shall be provided. All connections and nameplates shall 
be arranged to clear the insulation. 


5.9 SPECIAL TOOLS 


5.9.1 When special tools and fixtures are required to disas- 
semble, assemble, or maintain the unit, they shall be included 
in the quotation and furnished as part of the initial supply of 
the machine. For multiple-unit installations, the requirements 
for quantities of special tools and fixtures shall be mutually 
agreed upon by the purchaser and the vendor. These or simi- 
lar special tools shall be used during shop assembly and post- 
test disassembly of the equipment. 


5.9.2 When special tools are provided, they shall be pack- 
aged in a separate, rugged metal box or boxes and shall be 
marked special tools for (tag/item number). Each tool shall be 
stamped or tagged to indicate its intended use. 


6 Inspection, Testing, and Preparation for 
Shipment 


6.1 GENERAL 


@ 6.1.1 The purchaser will specify the extent of participation 
in the inspection and testing and the amount of advance noti- 
fication required. 


@ 6.1.2 When specified, the purchaser’s representative, the 
vendor’s representative, or both shall indicate compliance in 
accordance with the inspector’s checklist (see Appendix I) by 
initialing, dating, and submitting the completed checklist to 
the purchaser before shipment. 


6.1.3 After advance notification of the vendor by the pur- 
chaser, the purchaser’s representative shall have entry to all 
vendor and subvendor plants where manufacturing, testing, or 
inspection of the equipment is in progress. 


6.1.4 The vendor shall notify subvendors of the purchaser’s 
inspection and testing requirements. 


6.1.5 The vendor shall provide sufficient advance notice to 
the purchaser before conducting any inspection or test that the 
purchaser has specified to be witnessed or observed. 


6.1.5.1 When shop inspection and testing have been speci- 
fied by the purchaser, the purchaser and the vendor shall 


meet to coordinate manufacturing hold points and inspec- 
tors’ visits. 


6.1.5.2 Witnessed means that a hold shall be applied to the 
production schedule and that the inspection or test shall be 
carried out with the purchaser or his representative in atten- 
dance. For mechanical running or performance tests, this 
requires written notification of a successful preliminary test. 


6.1.5.3 Observed means that the purchaser shall be notified 
of the timing of the inspection or test; however, the inspection 
or test shall be performed as scheduled, and if the purchaser 
or his representative is not present, the vendor shall proceed 
to the next step. (The purchaser should expect to be in the fac- 
tory longer than for a witnessed test.) : 


6.1.6 Equipment for specified inspection and tests shall be 
provided by the vendor. 


6.1.7 The purchaser’s representative, shall have access to 
the vendor’s quality program for review. 


6.2 INSPECTION 
6.2.1 General 


6.2.1.1 The vendor shall keep the following data available 
for at least 20 years for examination or reproduction by the 
purchaser or his representative upon request: 


a. Necessary certification of materials, such as mill test 
reports. 

b. Test data to verify that the requirements of the specifica- 
tion have been met. 

c. Results of documented tests and inspections including 
fully identified records of all heat treatment and radiography. 


d. When specified, final-assembly, maintenance, and running 
clearances. 


6.2.1.2 Pressure-containing parts shall not be painted until 
the specified inspection of the parts is completed. 


6.2.1.3 In addition to the requirements of 4.11.4.1, the pur- 
chaser may specify the following: 


a. Parts that shall be subjected to surface and subsurface 
examination. 

b. Thetype ofexaminationrequired, suchas magnetic particle, 
liquid penetrant, radiographic, and ultrasonic examination. 


6.2.2 Material Inspection 
6.2.2.1 General 


When radiographic, ultrasonic, magnetic particle, or liquid 
penetrant inspection of welds or materials is required or spec- 
ified, the criteria in 6.2.2.2 through 6.2.2.5 shall apply unless 
other criteria are specified by the purchaser. Cast iron may 
only be inspected in accordance with 6.2.2.4 and 6.2.2.5 
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Welds, cast steel, and wrought material may be inspected in 
accordance with 6.2.2.2 through 6.2.2.5. 


Note: Regardless of the generalized limits in 6.2.2, it shall be the vendor's 
responsibility to review the design limits of the equipment in the event that 
more stringent requirements are necessary. Defects that exceed the limits 
imposed in 6.2.2 shall be removed to meet the quality standards cited, as 
determined by the inspection method specified. 


Note: Care should be taken in the use of acceptance criteria for iron castings, 
which should be mutually determined between the vendor and the purchaser. 
Criteria developed for other materials may not be applicable. 


6.2.2.2 Radiography 


6.2.2.2.1 Radiography shall be in accordance with ASTM 
E 94 and ASTM E 142. 


6.2.2.2.2 The acceptance standard used for welded 
fabrications shall be Section VIII, Division 1, UW-51, (100 
percent) and UW-52 (spot) of the ASME Code. The 
acceptance standard used for castings shall be Section VII, 
Division 1, Appendix 7, of the ASME Code. 


6.2.2.3 Ultrasonic inspection 


6.2.2.3.1 Ultrasonic inspection shall be in accordance with 
Section V, Articles 5 and 23, of the ASME Code. 


6.2.2.3.2 The acceptance standard used for welded 
fabrications shall be Section VII, Division 1, Appendix 12, 
of the ASME Code. The acceptance standard for steel 
castings shall be Section VIII, Division 1, Appendix 7, of the 
ASME Code. The acceptance standard used for steel forgings 
shall be ASTM A 388. 


6.2.2.4 Magnetic Particle Inspection 


6.2.2.4.1 Both wet and dry methods of magnetic particle 
inspection shall be in accordance with ASTM E 709. 


6.2.2.4.2 The acceptance standard used for welded 
fabrications shall be Section VIII, Division 1, Appendix 6 and 
Section V, Article 25 of the ASME Code. The acceptability of 
defects in castings shall be based on a comparison with the 
photographs in ASTM E 125. For each type of defect, the 
degree of severity shall not exceed the limits specified in 
Table 5. 


Table 5—Maximum Severity of Defects in Castings 


Type Defect Maximum Severity Level 
I Linear discontinuities 
II Shrinkage 

1 Inclusions 

IV Chills and chaplets 

Vv Porosity 

VI Welds 


—_ ot om FF Ne 
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6.2.2.5 Liquid Penetrant inspection 


6.2.2.5.1 Liquid penetrant inspection shall be - in 
accordance with Section V, Article 6, of the ASME Code. 


6.2.2.5.2 The acceptance standard used for welded 
fabrications shall be Section VIII, Division 1, Appendix 8 and 
Section V, Article 24, of the ASME Code. The acceptance 
standard used for castings shall be Section VIII, Division 1, 
Appendix 7, of the ASME Code. 


6.2.3. Mechanical inspection 


6.2.3.1 During assembly of the equipment before testing, 
each component (including cast-in passages of these compo- 
nents) and all piping and appurtenances shall be cleaned 
chemically or by another appropriate method to remove for- 
eign materials, corrosion products, and mill scale. 


6.2.3.2 All furnished portions of the oil system shall meet 
the cleanliness requirements in API Standard 614. 


6.2.3.3 When specified, the purchaser may inspect for 
cleanliness the equipment and all piping and appurtenances 
furnished by or through the vendor before heads are welded 
to vessels, openings in vessels or exchangers are closed, or 
piping is finally assembled. 


6.2.3.4 When specified, the hardness of parts, welds, and 
heat-affected zones shall be verified as being within the 
allowable values by testing of the parts, welds, or heat 
affected zones. The method, extent, documentation, and wit- 
nessing of the testing shall be mutually agreed upon by the 
purchaser and the vendor. 


6.3 TESTING 
6.3.1 General 


6.3.1.1 Equipment shall be tested in accordance with 6.3.2 
and 6.3.3. Other tests that may be specified by the purchaser 
are described in 6.3.4. 


6.3.1.2 At least six weeks before the first scheduled run- 
ning test, the vendor shall submit to the purchaser, for his 
review and comment, detailed procedures for the mechanical 
running test and all specified running optional tests (6.3.4), 
including acceptance criteria for all monitored parameters. 


6.3.1.3 The vendor shall notify the purchaser not less than 
5 working days before the date the equipment will be ready 
for testing. If the testing is rescheduled, the vendor shall 
notify the purchaser not less than 5 working days before the 
new test date. 


6.3.2 Hydrostatic Tests 


6.3.2.1 Pressure-containing parts (including auxiliaries) 
shall be tested hydrostatically with liquid, at a minimum of 
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1'/, times the maximum allowable working pressure but not 
less than gauge pressure of 1.5 bar (20 pounds per square inch 
gauge). The test liquid shall be at a higher temperature than 
the nil-ductility transition temperature of the material being 
tested. 


Note: For gas-pressure-containing parts, the hydrostatic test is a test of the 
mechanical integrity of the component and is not a valid leakage test. 


6.3.2.2 If the part tested is to operate at a temperature at 
which the strength of a material is below the strength of that 
material at room temperature, the hydrostatic test pressure 
shall be multiplied by a factor obtained by dividing the allow- 
able working stress for the material at room temperature by 
that at the operating temperature. The stress values used shall 
conform to those given in ASME B31.3 for piping or in Sec- 
tion VIII, Division 1, of the ASME Code for vessels. The 
pressure thus obtained shall then be the minimum pressure at 
which the hydrostatic test shall be performed. The data sheets 
shall list actual hydrostatic test pressures. 


6.3.2.3 Where applicable, tests shall be in accordance with 
the ASME Code. In the event that a discrepancy exists 
between the code test pressure and the test pressure in this 
standard, the higher pressure shall govern. 


6.3.2.4 The chloride content of liquids used to test austen- 
itic stainless steel materials shall not exceed 50 parts per mil- 
lion. To prevent deposition of chlorides as a result of 
evaporative drying, all residual liquid shall be removed from 
tested parts at the conclusion of the test. 


6.3.2.5 Tests shall be maintained for a sufficient period of 
time to permit complete examination of parts under pressure. 
The hydrostatic test shall be considered satisfactory when 
neither leaks nor seepage through the casing or casing joint is 
observed for a minimum of 30 minutes. Large, heavy castings 
may require a longer testing period to be agreed upon by the 
purchaser and the vendor. 


6.3.3. Mechanical Running Test 


6.3.3.1 The requirements of 6.3.3.1.1 through 6.3.3.1.11 
shall be met before the mechanical running test is performed. 


6.3.3.1.1. The contract shaft seals and bearings shall be 
used in the machine for the mechanical running test. 


6.3.3.1.2 All oil pressures, viscosities, and temperatures 
shall be within the range of operating values recommended in 
the vendor’s operating instructions for the specific unit being 
tested. For pressure lubrication systems, oi! flow rates for 
each bearing housing shall be measured. 


6.3.3.1.3 Test stand oil filtration shall be 25 microns 
absolute at beta ratio 75 or better (see 4.10.5.5). Oil system 
components downstream of the filters shall meet the 


cleanliness requirements of API Standard 614 before any test 
is Started. 


6.3.3.1.4 Bearings used in oil mist lubrication systems 
shall be prelubricated. 


6.3.3.1.5 All joints and connections shall be checked for 
tightness, and any leaks shall be corrected. 


6.3.3.1.6 All warning, protective, and control devices used 
during the test shall be checked, and adjustments shall be 
made as required. 


6.3.3.1.7 Testing with the contract coupling is preferred. If 
this is not practical, the mechanical running test shall be 
performed with coupling-hub adapters in place, resulting in 
moments equal (+10 percent) to the moment of the contract 
coupling hub plus one-half that of the coupling spacer. When 
all testing is completed, the idling adapters shall be furnished 
to the purchaser as part of the special tools. 


6.3.3.1.8 All purchased vibration probes, cables, 
oscillator-demodulators, and accelerometers shall be in use 
during the test. If vibration probes are not furnished by the 
equipment vendor or if the purchased probes are not 
compatible with shop readout facilities, then shop probes and 
readouts that meet the accuracy requirements of API Standard 
670 shall be used. 


6.3.3.1.9 Shop test facilities shall include instrumentation 
with the capability of continuously monitoring and plotting 
revolutions per minute, peak-to-peak displacement, and phase 
angle (x-y-y’). Presentation of vibration displacement and 
phase marker shall also be by oscilloscope. 


6.3.3.1.10 The vibration characteristics determined by the 
use of the instrumentation specified in 6.3.3.1.8 and 6.3.3.1.9 
shall serve as the basis for acceptance or rejection of the 
machine (see 4.7.3.4). 


6.3.3.1.11 When seismic test values are specified, 
vibration data (minimum and maximum values) shall be 
recorded and located (clock angle) in a radial plane transverse 
to each bearing centerline (if possible), using shop 
instrumentation during the test. 


6.3.3.2 The mechanical running test shall be run at maxi- 
mum continuous speed for a minimum of four hours. Variable 
speed equipment shail also be tested as specified in 6.3.3.2.1 
and 6.3.3.2.2. 


6.3.3.2.1. The equipment shall be operated at speed 
increments of approximately 10 percent from zero to the 
maximum continuous speed until bearings, lube-oil 
temperatures, and shaft vibrations have stabilized. 


Note: The possibility of damage may prevent sustained operation below min- 
imum allowable speed. 
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6.3.3.2.2 The speed shall be increased to 110 percent of 
the maximum continuous speed, and the equipment shall be 
tun for a minimum of 15 minutes. 


6.3.3.3 The requirements of 6.3.3.3.1 through 6.3.3.3.5 
shall be met during the mechanical running test. 


6.3.3.3.1 During the mechanical running test, the 
mechanical operation of all equipment being tested and the 
operation of the test instrumentation shall be satisfactory. The 
measured unfiltered vibration shall not exceed the limits of 
4.7.3.4 and shall be recorded throughout the operating speed 
range. 


6.3.3.3.2 While the equipment is operating at maximum 
continuous speed and at other speeds that may have been 
specified in the test agenda, sweeps shall be made for 
vibration amplitudes at frequencies other than synchronous. 
As a minimum, these sweeps shall cover a frequency range 
from 0.25 to 8 times the maximum continuous speed but not 
more than 1,500 hertz (90,000 cycles per minute). If the 
amplitude of any discrete, nonsynchronous vibration exceeds 
20 percent of the allowable vibration as defined in 4.7.3.4, the 
purchaser and the vendor shall mutually agree on 
requirements for any additional testing and on the 
equipment’s suitability for shipment. 


6.3.3.3.3 Plots showing synchronous vibration amplitude 
and phase angle versus speed for deceleration shall be made 
before and after the 4-hour run. Plots shall be made of both 
the filtered (one per revolution) and the unfiltered vibration 
levels, when specified. These data shal] also be furnished in 
polar form. The speed range covered by these plots shall be 
400 rpm to the maximum continuous speed or to the specified 
driver trip speed. 


6.3.3.3.4 When specified, tape recordings shall be made of 
all real-time vibration data. 


6.3.3.3.5 When specified, lube-oil and seal-oil inlet 
pressures and temperatures shall be varied through the range 
permitted in the compressor operating manual. This shall be 
done during the 4-hour test. 


6.3.3.4 Unless otherwise specified, the requirements of 
6.3.3.4.1 through 6.3.3.4.4 shall be met after the mechanical 
running test is completed. 


6.3.3.4.1| Hydrodynamic bearings shall be removed, 
inspected, and reassembled. Timing gears contact areas shall 
be visually inspected. The results of the inspections shall be 
recorded. 


6.3.3.4.2 If replacement or modification of bearings or 
seals or dismantling of the case to replace or modify other 
parts is required to correct mechanical or performance 
deficiencies, the initial test will not be acceptable, and the 
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final shop tests shall be run after these replacements or 
corrections are made. 


6.3.3.4.3 When spare rotors are ordered to permit 
concurrent manufacture, each spare rotor set shall also be 
given a mechanical running test in accordance with the 
requirements of this standard. 


6.3.3.4.4 After the mechanical running test is completed, 
each completely assembled compressor casing intended for 
toxic, hazardous, flammable, or hydrogen-rich service, or 
when specified for other gases, shall be tested as specified in 
6.3.3.4.4.1 through 6.3.3.4.4.3 


6.3.3.4.4.1 The casing (including end seals) shall be 
pressurized with an inert gas to the maximum sealing 
pressure or the maximum seal design pressure, as agreed 
upon by the purchaser and the vendor; held at this pressure 
for a minimum of 30 minutes; and subjected to a soap-bubble 
test or another approved test to check for gas leaks. The test 
shall be considered satisfactory when no casing or casing 
joint leaks are observed. 


6.3.3.4.4.2 The casing (with or without end seals installed) 
shall be pressurized to the rated discharge pressure, held at 
this pressure for a minimum of 30 minutes, and subjected to a 
soap-bubble test or another approved test to check for gas 
leaks. The test shall be considered satisfactory when no 
casing or casing joint leaks are observed. 


6.3.3.4.4.3 The requirements of 6.3.3.4.4.1 and 6.3.3.4.4.2 
may necessitate two separate tests. 


6.3.4 Optional Tests 


When specified, the shop tests described in 6.3.4.1 through 
6.3.4.12 shall be performed. Test details shall be mutually 
agreed upon by the purchaser and the vendor. 


6.3.4.1 Performance Test 


The machine shall be tested in accordance with ASME 
Power Test Code 9. The power at the normal operating point 
shall not exceed 104 percent of the quoted value with no neg- 
ative tolerance on capacity. 


6.3.4.2 Complete-Unit Test 


Such components as compressors, gears, drivers, and aux- 
iliaries that make up a complete unit shall be tested together 
during the mechanical running test. When specified, torsional 
vibration measurements shall be made and documented to 
verify the vendor’s analysis. The complete-unit test shall be 
performed in place of or in addition to separate tests of indi- 
vidual components specified by the purchaser. 
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6.3.4.3 Tandem Test 


Bodies arranged for tandem drive shall be tested as a unit 
during the mechanical running test by using the shop driver 
and oil system. 


6.3.4.4 Gear Test 


The gear shall be tested with the machine unit during the 
mechanical running test. 


6.3.4.5 Helium Test 


The compressor casing shall be tested for gas leakage with 
helium at the maximum allowable working pressure. The test 
shall be conducted with the casing submerged in water. The 
maximum allowable working pressure shall be maintained 
for a minimum of 30 minutes, with no bubbles permitted. As 
an alternative, a nonsubmerged soap-bubble test may be per- 
formed if approved by the purchaser. 


6.3.4.6 Sound-Level Test 


Unless otherwise specified, the sound-power test shall be 
performed in accordance with ISO 3746. When specified, a 
more rigorous test shall be performed per ISO 3744. 


Note: Refer to ISO 3740 for guidance on which of the two standards is more 
appropriate for the given application. 


6.3.4.7 Auxiliary-Equipment Test 


Auxiliary equipment such as oil systems, gears, and con- 
trol systems shall be tested in the vendor’s shop. Details of 
the auxiliary-equipment tests shall be developed jointly by 
the purchaser and the vendor. 


6.3.4.8 Post-Test Inspection 


When specified, the compressor, the gear, and the driver 
shall be dismantled, inspected, and reassembled after satisfac- 
tory completion of the mechanical running test. The pur- 
chaser will specify whether the gas test required by 6.3.3.4.4 
shall be performed before or after the post-test inspection. 


6.3.4.9 Full-Pressure/Full-Load/Full-Speed Test 


The details of the full-pressure/full-load/full-speed test 
Shall be developed jointly by the purchaser and the vendor. 
This test may be substituted for the mechanical running test. 


6.3.4.10 Inspection of Hub/Shaft Fit for 
Hydraulically Mounted Couplings 


After the running tests, the shrink fit of hydraulically 
mounted couplings shall be inspected by comparing hub/shaft 
match marks to ensure that the coupling hub has not moved 
on the shaft during the tests. 
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e@ 6.3.4.11 Governor-Response and Emergency- 


Overspeed-Trip-Systems Test 


6.3.4.11.1 The response time of speed-governing systems 
shall be recorded on a strip chart to confirm compliance with 
the requirements for maximum speed rise of the driver and 
the NEMA® class of the specified governor. 


6.3.4.11.2 The response time of the emergency overspeed 
trip system shall be recorded to confirm compliance with the 
requirements of the driver and the NEMA class of the 
specified governor. 


6.3.4.12 Spare-Parts Test 


Spare parts such as couplings, gears, bearings, and seals 
shall be tested as specified. 


6.3.5 Heat Run 


6.3.5.1 For dry screw compressors a heat run shail be per- 
formed at the maximum allowable speed, with the discharge 
temperature stabilized at the specified maximum operating 
temperature plus 11°C (20°F) for a minimum of 30 minutes. 
Note: On machines with water-flush seals and high leakage rates it may not 
be possible to achieve the heat run temperature. 

6.3.5.2 After the heat run, a check shall be performed with 
the compressor operating on air at the highest test pressure 
practical at normal speed. The capacity, the power required, 
and the temperature of the bearings where instrumentation is 
inchuded shall be noted. 


6.3.5.3 For compressors using oil-buffered seal units, 
when any test run with air will involve a discharge tempera- 
ture above 120°C (250°F), the test shall be conducted using a 
modified procedure to eliminate the oil-air high-temperature 
hazard. The modified test procedure shal! be agreed upon by 
the purchaser and the vendor. 


6.3.6 Test Data 


Immediately upon completion of each witnessed mechani- 
cal and performance test, copies of the data logged shall be 
given to the witness. 


6.4 PREPARATION FOR SHIPMENT 


6.4.1. Equipment shall be suitably prepared for the type of 
shipment specified, including blocking of the rotors when 
necessary. Blocked rotors shall be identified by means of cor- 
rosion-resistant tags attached with stainless steel wire. The 
preparation shall make the equipment suitable for 6 months 
of outdoor storage from the time of shipment, with no disas- 
sembly required before operation, except for inspection of 
bearings and seals. If storage for a longer period is contem- 
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plated, the purchaser will consult with the vendor regarding 
recommended procedures to be followed. 


6.4.2 The vendor shall provide the purchaser with the 
instructions necessary to preserve the integrity of the storage 
preparation after the equipment arrives at the job site and 
before start-up. 


6.4.3 The equipment shall be prepared for shipment after 
all testing and inspections have been completed and the 
equipment has been released by the purchaser. The prepara- 
tion shall include that specified in 6.4.3.1 through 6.4.3.12. 


6.4.3.1 Exterior surfaces, except for machined surfaces, 
shall be given at least one coat of the manufacturer’s standard 
paint. The paint shall not contain lead or chromates. 


6.4.3.2 Exterior machined surfaces except for corrosion- 
resistant material shall be coated with a suitable rust preventive. 


6.4.3.3 The interior of the equipment shall be clean; free 
from scale, welding spatter, and foreign objects; and sprayed 
or flushed with a suitable rust preventive that can be removed 
with solvent. The rust preventive shall be applied to all open- 
ings while the machine is slow-rolled. 


6.4.3.4 Internal areas of bearing housings, and carbon steel 
oil system auxiliary equipment such as reservoirs, vessels, 
and piping shall be coated with a suitable oil-soluble rust pre- 
ventive. 


CAUTION: Any paint exposed to lubricants must be oil resis- 
tant. When synthetic lubricants are used, special precautions 
must be taken to assure compatibility with the paint. 


6.4.3.5 Permanent internal coating must be compatible 
with process gases, cooling media, and lubricants. 


6.4.3.6 Flanged openings shall be provided with metal clo- 
sures at least 5-millimeters (*/,,-inch thick), with elastomer 
gaskets and at least four full-diameter bolts. For studded 
openings, all nuts needed for the intended service shall be 
used to secure closures. Each opening shall be car-sealed so 
that the protective cover cannot be removed without the seal 
being broken. 


6.4.3.7 Threaded openings shall be provided with steel 
caps or round-head steel plugs. In no case shall nonmetallic 
(such as plastic) caps or plugs be used. 


Note: These are shipping plugs; permanent plugs are covered in 4.3.9. 
6.4.3.8 Openings that have been beveled for welding shall 


be provided with closures designed to prevent entrance of 
moisture and foreign materials, and damage to the bevel. 


6.4.3.9 Lifting points and lifting lugs shall be clearly iden- 
tified on the equipment or equipment package. The recom- 
mended lifting arrangement shall be identified on boxed 
equipment. 
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6.4.3.10 The equipment shall be identified with item and 
serial numbers. Material shipped separately shall be identified 
with securely affixed, corrosion-resistant metal tags indicat- 
ing the item and serial number of the equipment for which it 
is intended. In addition, crated equipment shall be shipped 
with duplicate packing lists, one inside and one on the outside 
of the shipping container. 


6.4.3.11 When spare rotors are purchased, the rotors shall 
be prepared for unheated indoor storage for a period of at 
least 3 years. The rotors shall be treated with a rust preventive 
and shall be housed in a vapor-barrier envelope with a slow- 
release volatile corrosion inhibitor. The rotors shall be crated 
for domestic or export shipment, as specified. A purchaser- 
approved resilient material 3.0-millimeters ('/,-inch thick) 
{not tetrafluorcethylene (TFE) or polytetrafluoroethylene 
(PTFE)] shall be used between the rotor and the cradle at the 
support areas. When supporting the rotors care shall be taken 
not to damage functional surfaces such as seals, bearings, and 
probe areas. 


6.4.3.12 Exposed shafts and shaft couplings shall be 
wrapped with waterproof, moldable waxed cloth or volatile- 
corrosion-inhibitor paper. The seams shall be sealed with oil 
proof adhesive tape. 


6.4.4 Auxiliary piping connections furnished on the pur- 
chased equipment shall be impression stamped or perma- 
nently tagged to agree with the vendor’s connection table or 
general arrangement drawing. Service and connection desig- 
nations shall be indicated. 


6.4.5 Bearing assemblies shall be fully protected from the 
entry of moisture and dirt. If volatile corrosion inhibitor crys- 
tals in bags are installed in large cavities to absorb moisture, 
the bags must be attached in an accessible area for ease of 
removal. Where applicable, bags shall be installed in wire 
cages attached to flanged covers, and bag locations shall be 
indicated by corrosion-resistant tags attached with stainless 
steel wire. 


6.4.6 One copy of the manufacturer’s installation manual 
per 7.3.6.2 shall be packed and shipped with the equipment. 


6.4.7 Connections on auxiliary piping removed for ship- 
ment shall be matchmarked for ease of reassembly. 


6.4.8 When specified, the fit-up and assembly of machine- 
mounted piping, intercoolers, and so forth shall be completed 
in the vendor’s shop prior to shipment. 


7 Vendor’s Data 


7.1 GENERAL 


7.1.1 The information to be furnished by the vendor is 
specified in 7.2 and 7.3. The vendor shall complete and for- 
ward the Vendor Drawing and Data Requirements form (see 
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Appendix C) to the address or addresses noted on the inquiry 
or order. This form shall detail the schedule for transmission 
of drawings, curves, and data as agreed to at the time of the 
order, as well as the number and type of copies required by 
the purchaser. 


7.1.2 The data shall be identified on transmittal (cover) 
letters and in title blocks or title pages with the following 
information: 


2 


. The purchaser/user’s corporate name. 

. The job/project number. 

. The equipment item number and service name. 

. The inquiry or purchase order number. 

. Any other identification specified in the inquiry or pur- 
chase order. 

f. The vendor’s identifying proposal number, shop order 
number, serial number, or other reference required to identify 
return correspondence completely. 


ima 


oan 


7.1.3 When specified, a coordination meeting shall be held, 
preferably at the vendor’s plant, within 4 to 6 weeks after the 
purchase commitment. Unless otherwise specified, the ven- 
dor shall prepare and distribute an agenda prior to this meet- 
ing, which, as a minimum, shall include review of the 
following items: 


a. The purchase order, scope of supply, unit responsibility, 
and subvendor items. 

b. The data sheets. 

c. Applicable specifications and previously agreed-upon 
exceptions. 

d. Schedules for transmittal of data, production, and testing. 
e. The quality assurance program and procedures. 

f. Inspection, expediting, and testing. 

g. Schematics and bills of material for auxiliary systems. 

h. The physical orientation of the equipment, piping, and 
auxiliary systems. 

i. Coupling selections. 

Jj. Thrust-bearing sizing and estimated loadings. 

k. The rotor dynamics analysis. 

1. Other technical items. 


7.2 PROPOSALS 
7.2.1 General 


The vendor shall forward the original proposal and the 
specified number of copies to the addressee specified in the 
inquiry documents. As a minimum, the proposal shall include 
the data specified in 7.2.2 through 7.2.4, as well as a specific 
statement that the system and all its components are in strict 
accordance with this standard. If the system and components 
are not in strict accordance, the vendor shall include a list that 
details and explains each deviation. The vendor shall provide 
details to enable the purchaser to evaluate any proposed alter- 


native designs. All correspondence shall be clearly identified 
in accordance with 7.1.2. 


7.2.2 Drawings 


7.2.2.1 The drawings indicated on the Vendor Drawing and 
Data Requirements form (see Appendix C) shall be included 
in the proposal. As a minimum, the following data shall be 
furnished: 


a. A general arrangement or outline drawing for each major 
skid or system, showing overall dimensions, maintenance 
clearance dimensions, overall weights, erection weights, and 
Maximum maintenance weights (indicated for each piece). 
The direction of rotation and the size and location of major 
purchaser connections shall also be indicated. 

b. Cross-sectional drawings showing the details of the pro- 
posed equipment. 

c. Schematics of all auxiliary systems, including lube-oil, 
control, and electrical systems. Bills of material shall be 
included. 

d. Sketches that show methods of lifting the assembled 
machine or machines and major components. (This informa- 
tion may be included on the drawings specified in item a 
above.) 


7.2.2.2 If typical drawings, schematics, and bills of mate- 
rial are used, they shall be marked up to show the correct 
weight and dimension data and to reflect the actual equipment 
and scope proposed. 


7.2.3 Technical Data 
The following data shall be included in the proposal: 


a. The purchaser’s data sheets, with complete vendor’s infor- 
mation entered thereon and literature to fully describe details 
of the offering. 

b. The purchaser’s noise data sheet. 

c. The Vendor Drawing and Data Requirements form (see 
Appendix C), indicating the schedule according to which the 
vendor agrees to transmit all the data specified as part of the 
contract. 

d. A schedule for shipment of the equipment, in weeks after 
receipt of the order. 

e. A list of major wearing components, showing interchange- 
ability with the purchaser’s other units. 

f. A list of spare parts recommended for start-up and normal 
maintenance purposes. 

g. A list of the special tools furnished for maintenance. The 
vendor shall identify any metric items included in the offering. 
h. A statement of any special weather protection and winter- 
ization required for start-up, operation, and periods of idle- 
ness under the site conditions specified. The list shall show 
the protection to be furnished by the purchaser, as well as that 
mcluded in the vendor’s scope of supply. 


COPYRIGHT 2000 American Petroleum Institute 
January 13, 2000 


16:28:02 


Information Handling Services, 


STD-API/PETRO STD b19-ENGL 1997 MM 0732290 O5b7360 S10 


40 API STANDARD 619 


i. A complete tabulation of utility requirements, such as 
those for steam, water, electricity, air, gas, and lube oil, 
including the quantity (and type) of lube oil required and the 
supply pressure, the heat load to be removed by the oil, and 
the nameplate power rating and operating power require- 
ments of auxiliary drivers. (Approximate data shall be 
defined and clearly identified as such.) 

j. A description of the tests and inspection procedures for 
materials, as required by 4.11.1.3. 

k. A description of any special requirements specified in the 
purchaser’s inquiry and as outlined in 4.10.5.4, 4.11.1.1, 
4.11.1.2, and 5.4.3.6.1. 

1 A list of similar machines installed and operating under 
conditions analogous to those specified in the proposal. 

m. Any start-up, shutdown, or operating restrictions required 
to protect the integrity of the equipment. 

n. For constant speed units, the vendor shall outline the pro- 
cedure that can be followed to reduce power consumption, in 
the event that excess pressure or flow is developed. 

_ 0. Vendor shall list all required relief valves and clearly indi- 
cate those furnished by the vendor. 

p. For flooded screw compressors, the vendor shall state 
retention time, maximum and minimum liquid levels and 
capacity in the separator vessel. 


7.2.4 Curves 


The vendor shall provide complete performance curves for 
variable speed machines to encompass the map of operations, 
with any limitations indicated thereon. For constant speed 
equipment refer to the operating point on the data sheet. 


7.3. CONTRACT DATA 
7.3.1 General 


7.3.1.1 The contract data to be furnished by the vendor is 
specified in Appendix C. Each drawing, bill of material, and 
data sheet shall have a title block in its lower right-hand cor- 
ner that shows the date of certification, a reference to all iden- 
tification data specified in 7.1.2, the revision number and 
date, and the title. 


7.3.1.2 The purchaser will promptly review the vendor’s 
data when received; however, this review shall not constitute 
permission to deviate from any requirements in the order 
unless specifically agreed upon in writing. After the data has 
been reviewed, the vendor shall furnish certified copies in the 
quantity specified. 


7.3.1.3 A complete list of vendor data shall be included 
with the first issue of the major drawings. This list shall con- 
tain titles, drawing numbers, and a schedule for transmission 
of all the data the vendor will furnish (see Appendix C). 
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7.3.2 Drawings 


The drawings furnished shall contain sufficient information 
so that with the drawings and the manuals specified in 7.3.6, 
the purchaser can properly install, operate, and maintain the 
ordered equipment. Drawings shall be clearly legible, shall be 
identified in accordance with 7.3.1.1, and shall be in accor- 
dance with ANSI Y14.2M. As a minimum, each drawing shall 
include the details for that drawing listed in Appendix C. 


7.3.3 Technical Data 


The data shall be submitted in accordance with Appendix 
C and identified in accordance with 7.3.1.1. Any comments 
on the drawings or revisions of specifications that necessitate 
a change in the data shall be noted by the vendor. 


Note: These notations will result in the purchaser’s issue of completed, cor- 
rected data sheets as part of the order specifications. 


7.3.4 Progress Reporis 


The vendor shall submit progress reports to the purchaser 
at the intervals specified on the Vendor Drawing and Data 
Requirements form (see Appendix C). 


7.3.5 Parts Lists and Recommended Spares 


7.3.5.1 The vendor shall submit complete parts lists for all 
equipment and accessories supplied. The lists shall include 
manufacturer’s unique part numbers, materials of construc- 
tion, and delivery times. Materials shall be identified as speci- 
fied in 4.11.1.2. Each part shall be completely identified and 
shown on cross-sectional or assembly-type drawings so that 
the purchaser may determine the interchangeability of the 
part with other equipment. Parts that have been modified 
from standard dimensions and/or finish to satisfy specific per- 
formance requirements shall be uniquely identified by part 
number for interchangeability and future duplication pur- 
poses. Standard purchased items shall be identified by the 
original manufacturer’s name and part number. 


7.3.5.2 The vendor shall indicate on the above parts lists 
which parts are recommended spares for startup and which 
parts are recommended for normal maintenance (see Item f of 
7.2.3). The vendor shall forward the lists to the purchaser 
promptly after receipt of the reviewed drawings and in time to 
permit order and delivery of the parts before field start-up. 
The transmittal letter shall be identified with the data speci- 
fied in 7.1.2. 


7.3.6 installation, Operation, Maintenance, and 
Technical Data Manuals 
7.3.6.1 General 


The vendor shall provide sufficient written instructions and 
a list of all drawings to enable the purchaser to correctly 
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install, operate, and maintain all of the equipment ordered. 
This information shall be compiled in a manual or manuals 
with a cover sheet that contains all reference-identifying data 
specified in 7.1.2, an index sheet that contains section titles, 
and a complete list of referenced and enclosed drawings by 
title and drawing number. The manual shall be prepared for 
the specified installation; a typical manual is not acceptable. 


7.3.6.2 Installation Manual 


Any information required for proper installation shall be 
compiled in a manual that is separate from the operating and 
maintenance instructions. This manual shall be forwarded at a 
time that is mutually agreed upon in the order but not later 
than shipment of the machine. The manual shall contain 
information such as special alignment and grouting proce- 
dures, utility specifications (including quantities), and all 
other installation design data, including the drawings and data 
specified in 7.2.2 and 7.2.3. The manual shall also include 
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sketches that show the location of the center of gravity and 
rigging provisions to permit the removal of the top half of the 
casings, rotors, and any subassemblies that weigh more than 
135 kilograms (300 pounds). 


7.3.6.3 Operating and Maintenance Manual 


The manual containing operating and maintenance data 
shall be forwarded at time of shipment. This manual shall 
include a section that provides special instructions for opera- 
tion at specified extreme environmental conditions, such as 
high or low temperatures. As a minimum, the manual shall 
also include all of the data listed in Appendix C. 


7.3.6.4 Technical Data Manual 


When specified, the vendor shall provide a technical data 
manual within 30 days of completion of shop testing (see 
Appendix C for detailed requirements). 
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ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR 
DATA SHEET 
SI UNITS 


1/APPLICABLE TO: O PROPOSAL © PURCHASE OASBUILT DATE 


4) SERVICE 
S|MANUFACTURER 


6|NOTE: © _INDIGATES INFORMATION TO BE COMPLETED BY PURCHASER 


ALL DATA ON PER UNIT BASIS 


© CERTIFIED POINT (7) 

© GAS HANDLED (ALSO SEE PAGE 2) 

© myn (760mm HG & 0°C) DRY (3.1.38) 

© WEIGHT FLOW, Ibs/MIN (WET)(DRY) 
INLET CONDITIONS: 

© PRESSURE (BAR) (kPa-abs) 

© TEMPERATURE (°C) 

© RELATIVE HUMIDITY (%) 

© MOLECULAR WEIGHT (M) 

[_] Cprcv (3) OR (Kaye) 

[_] COMPRESSIBILITY (Z;) OR (Zaye) 

L_]INLET VOLUME FLOW (CFM-WET) (3.1.13) 
DISCHARGE CONDITIONS: 

© PRESSURE (BAR) (kPa-abs) 

[_] TEMPERATURE (°C) 


[_Jenrey (:) OR (Kava) 


im COMPRESSIBILITY (Z2) OR (Zava) 


[_]kw REQUIRED (ALL LOSSES INCL) 
[_]sPeeD (RPM) 

[_] PRESSURE RATIO (R) 

[_] VOLUMETRIC EFFICIENCY (%) 
LJsitencer ae 

oO 

(LIPERFORMANCE CURVE NO. 


PROCESS CONTROL: (5.4.2.1) 

METHOD: © BYPASS FROM 
© Bypass: © MANUAL © auto 
© SPEED VARIATION FROM 
© OTHER 

SIGNAL: © source 
© TYPE 
© RANGE: FOR PNEUMATIC CONTROL 
© OTHER 


ITEM NO. 


JOB NO. 

PURCHASE ORDER NO. 
REQUISITION NO. 

INQUIRY NO. 

PAGE OF 9 


REVISION 


UNIT 


SERIAL NO. 


NO, REQUIRED 
DRIVER (5.1.1) 


RPM @ 


SERVICE: © SPECIAL PURPOSE (3.1.37) © GENERAL PURPOSE (3.1.9) 
© CONTINUOUS QO INTERMITTENT (©) STANDBY (3.1.39) 
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© ORY SCREW (3.1.6) 


(BARG) & 


(kPa) 


(BARG) & 


(kPa) 


O)FLOODED SCREW (3.1.7) (SEPARATOR (4.10.5.8) 
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DATA SHEET REVISION NO. DATE 
SI UNITS PAGE 2 OF 9 BY 


© REMARKS (5.1.2) 


GAS ANALYSIS OTHER CONDITIONS 
Onn CO faye]: 


es SE 
rey eee a es ee 


a 
° 
3 
fa) 
m 
2 


watenvapon | tao | 
BICARBON MONOXIDE | 2eqro TT 
scanson pioxine | aero | ieee SEC Ene Sarees 
roHvoRoGen supe s4076 fT a COC™—CSOSSOCCOOCC“‘#™SNSNSNNC 
14 DROS EN ee ee ee 
AA Ne ee, 
rece eee eS 
PHN See 8 ee | 
OTE ell ie ee 
ENON ae OO ee eS i ee 
3 | AN ee lee ee ee 
it — a SS EST (CRG a (a ON a 
repepenTANE | ret EE 
OU ENTE oa 00 a ee eg ee ee ee 
ai exanerte. =e a es 
ed he fe te 
ee a ee ee 
2| Qcorposive face OCOOOCOOCOCSC‘“‘NNON 
ee ee 
ee ee ee 
ee ee Se 
A a re a ee ee 
PASS OL <r ee 


NOISE SPECIFICATIONS: (4.1.13) 
© APPLICABLE TO MACHINE 


31| © INDOOR © HEATED © UNDER ROOF 


32| © OUTDOOR © UNHEATED © PARTIAL SIDES SEE SPECIFICATION 
33| © GRADE © MEZZANINE oO © APPLICABLE TO NEIGHBORHOOD 
34] © ELECTRICAL AREA CLASS GROW. SEE SPECIFICATION 
© TROPICALIZATION REQ’D. ACOUSTIC HOUSING: © ves © NO 
SOUND LEVEL dB @ m 
BAROMETER dB RE: 0.0002 MICROBAR 
APPLICABLE SPECIFICATIONS: 
DRY BULB API 619 POSITIVE DISPLACEMENT ROTARY COMPRESSORS 
SITE RATED °C © acoustic 
NORMAL °C © MOTOR 


MAXIMUM °C 
MINIMUM °C 


PAINTING: 
© MANUFACTURER'S STD. 
© OTHER 


© oust © Fumes 


SHIPMENT: (6.4.1) 
© DOMESTIC © EXPORT © EXPORT BOXING REQ’D 
© LONG TERM STORAGE FOR MONTHS 


46 


COPYRIGHT 2000 American Petroleum Institute Information Handling Services, 
January 13, 2000 16:28:02 


STD-API/PETRO STD bLO-ENGL 1997 Mo 0732290 0567365 OT2 a 


ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR JOB NO. ITEM NO. 
DATA SHEET REVISION NO. DATE 
SI UNITS PAGE 3 OF 9 BY 


1| [_]spPeeps: [_]sHaFT: (4.5.1.2) 
MAX, CONT. (3.1.19) RPM TRIP (3.1.41) RPM MATERIAL 
MAX. TIP SPEEDS: mis @ MAX. OPER. SPEED DIA @ ROTORS (mm) DIA @ COUPLING (mm) 
MIN. ALLOW (3.1.22) RPM SHAFT END. (Jtarcreo = [_] cvunprica (4.5.1.5) 
(CI LATERAL CRITICAL SPEEDS: (4.7.1.6) 
FIRST CRITICAL SHAFT SLEEVES: 


DAMPED UNDAMPED © AT SHAFT SEALS (]mate. 
MODE SHAPE 


LATERAL CRITICAL SPEED - BASIS: 
© DAMPED UNBALANCE RESPONSE ANALYSIS (_] MING GEARS: (4.5.2) 
CC) suop test PITCH LINE DIAMETER (mm) 
[_]oTHER TYPE ANALYSIS: MATERIAL 
(_] PockeT PASSING FREQUENCY: SHAFT SEALS: (4.6) 
{_] TORSIONAL CRITICAL SPEEDS: (4.7.2) © TYPE 
FIRST CRITICAL © SEAL SYSTEM TYPE (4.6.1.4) 
SECOND CRITICAL [JINNER OIL LEAKAGE GUAR. (LTRS/DAY/SEAL) 
© TYPE BUFFER GAS (4.6.3.3 & 4.6.7) 
(Cl visranon: [_] BuFFeR Gas FLOW (PER SEAL) 
ALLOWABLE LEVEL TEST NORMAL: kg/MIN @ {BARG) )kPa) 
(PEAK TO PEAK) SI MAX.: kg/MIN @ (BARG) )kPa) 
[_]eearne Housine: (4.9) 
[_] RoTATION, VIEWED FROM COMPRESSOR DRIVEN END: Cicw []ccw TYPE (SEPARATE, INTEGRAL) SPLIT 
Llcasine: MATERIAL 
MODEL | RADIAL BEARINGS: (IDENTIFY HIGHEST LOADED BEARING) (4.8) 
CASING SPLIT TYPE : SPAN (mm) 
MATERIAL COCLADDING (4.2.9) AREA (mm?) LOADING (N/mm?): ACT. ALLOW. 
OPERATION: © prRY © FLOODED, wf LIQUID NO. PADS ROTORON ___ ORSETWEEN 
THICKNESS (mm) CORR. ALLOW (mm) PAD MATERIAL 
[__]MAX. ALLOWABLE WORK PRESS. (3.1.18) {(BARG) (kPa) TYPE BABBITT THICKNESS 
RIEUEF VALVE SETTING (BARG) (kPa) 
MARGIN FOR ACCUMULATION (BARG) (kPa) 
TEST PRESS. (BARG) (kPa) HELIUM HYDRO © TEMP SENSORS (4.9.3) 
MAX. ALLOW. TEMP. °C MIN. OPER. TEMP. °C OTT ORTO TYPE 
COOLING JACKET (clves [No NO PER BRG 
RADIOGRAPH QUALITY O YES 
Cc ROTORS: (4.5.1) CT THRUST BEARING: (IDENTIFY HIGHEST LOADED BEARING) (4.8) 


DIAMETER (mm): LOCATION TYPE 
NO. LOBES: MALE MFR. AREA (mm?) 


TYPE: LOADING (Nimm?): ACT. 
TYPE FABRICATION NUMBER OF PADS 


MATERIAL PAD MATERIAL 
MAX. YIELD STRENGTH (N) TYPE BABBITT THICKNESS (mm) 


BRINELL HARDNESS. MAX. i © TEMP SENSORS (4.9.3) 
ROTOR LENGTH TO DIAMETER RATIO (L/D) 2 © TC ORTOTYPE 


ROTOR CLEARANCE (mm) NO PER BRG (LJAcTIVE Coinact WE 
MAX. DEFLECTION (mm) 


INTERNALLY COOLED UNCOOLED 


47 


COPYRIGHT 2000 American Petroleum Institute Information Handling Services, 
January 13, 2000 16:28:02 


STD-API/PETRO STD bLI-ENGL 1997 MM 0732290 O5b73b6 T39 


ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR JOB NO. ITEMNO. 
DATA SHEET REVISION NO. DATE 
SI UNITS PAGE 4 OF 9 BY 


[_] connections: 


AXIAL POSITION DETECTOR: (5.4.3.5.1) 

© IN ACCORDANCE WITH: AP! 670 
OTHER (SPECIFY) 

© Tyee [_]mMopet 


ee ee eee eer 
ee) Dees eA ee Foy | L]no. Reap 


CASING (4.3) 
INLET 


DISCHARGE TF 0 osc tator-DETECTORS SUPPLIED BY 
suencen(s.i3 | | | Cd COR (move. 
INLET po | © monrror SUPPLIED BY 


DISCHARGE PO Location ENCLOSURE 


10| [_ ] ALLOWABLE PIPING FORCES AND MOMENTS: (4.4 © mer. L_] move 
(Clscalerance — © ALARM: L_Jset e uM 
© snutpown: [_]sete uM © TIME DELAY SE 


LT Jeouruines: 6.2) 
Po] 0 tnacconpance wire: apt e71 
7 


OTHER (SPECIFY) 


fe) 


AXIAL 
VERTICAL 
HORIZ. 90° 


DRIVER-COMP 
OR 
DRIVER 


AXIAL 
VERTICAL 
HORIZ. 90° 


LUBE OIL INLET 
LUBE OIL OUTLET 
SEAL OIL INLET 
SEAL OIL OUTLET 
CASING DRAINS (4.3.4) 
VENTS 
COOLING WATER 
PRESSURE 
TEMPERATURE 

PURGE FOR: 

BRG. HOUSING 
BETWEEN BRG. & SEAL 
BETWEEN SEAL & GAS 


© COMPRESSOR © GEAR © DRIVER 


|__| Ou NDERCOMP. ONLY © OTHER 
PF) 0 ick wit NON-SKID DECK PLATE © OPEN CONSTR. 
el Seow (Ae aes © pDrIP RIM © WITH OPEN DRAIN © SUBPLATE (5.3.2.7) 
Pt | O no rizontat ADJUSTING SCREWS FOR EQUIPMENT 
i es © SUITABLE FOR COLUMN SUPPORT (5.3.2.3) 
P| ft © Surraste For PERIMETER SUPPORT 


© EPOXY GROUTIEPOXY PRIMER (5.3.1.2.5 


LUBE OIL SYSTEM (4.10) 
© 614 LUBE OIL SYSTEM (4.10.3) 
© COMMON (4.10.4) © DEDICATED SYSTEM 
© ALTERNATE LUBE SYSTEM (4.10.5) 

© OIL COOLER (4.10.5.4) 

© Oil FILTER (4.10.5.5) 

© HEATER (4.10.5.6) 
© Olt SEPARATOR (4.10.5.8) 


(_]moper 


© LOCATION ENCLOSURE 


© FR. [Jove © CARRYOVER (4.10.5.8.1) 
[_]scace RANGE © ALARM. L_Jsere uM © INSTRUMENTS (4.10.5.8.4: | & k) 
© SHUTDN: Clsete uM © TIME DLY. sec 


© PHASE REFERENCE TRANSDUCER 
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STD-API/PETRO STD bUS-ENGL 1997 Ml 0792290 0567357 975 mm 


ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR 
DATA SHEET 
SI UNITS 


°c MAX, RETURN 
(BARG)KPa) DESIGN 
—___ (BARG)(kPa) MAX. ALLOW A P 


MIN. RETURN 
WATER SOURCE 


(SARG)\(KPa) = MIN. 


(]torat umiury consumption: 


INSTRUMENT AIR 


30| SHOP INSPECTION AND TESTS: (6.1) 
31|SHOP INSPECTION (6.2) 

32] HYDROSTATIC (6.3.2) 

33] HELIUM LEAK (6.3.4.5) 

34| MECHANICAL RUN (6.3.3) 

35| MECHANICAL RUN SPARE ROTORS (6.3.3.4.3) 
36] CASING LEAK TEST (6.3.3.4.4) 

37} PERFORMANCE TEST (GAS) (AIR) (6.3.4.1) 

38| COMPLETE UNIT TEST (6.3.4.2) 

39|COMP. LESS DRIVER 

40/USE SHOP LUBE & SEAL SYSTEM 

41/USE JOB LUBE & SEAL SYSTEM (6.3.4.7) 
42|USE SHOP VIBRATION PROBES, ETC. 

43|USE JOB VIB. & AXIAL DISP. PROBES, 

44| SEISMIC TRANSDUCERS & MONITORS 

45| PRESSURE COMP. TO FULL OPER. PRESS. 
46| DISASSSEMBLE-REASSEMBLE COMP. 
AFTER TEST (6.3.4.8) 

48|CHECK BEARINGS AFTER TEST (6.3.3.4.1) 
49|SQUND-LEVEL TEST (6.3.4.6) 

501 TANDEM (6.3.4.3) 

51|AUX. EQUIPMENT (6.3.4.7) 
52|FULL-LOAD TEST (6.3.4.9} 

53| RESIDUAL UNBALANCE CHECK (4.7.3.3) 


0000000 00 000000000000 
0000000 O00 000000000000 
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STEAM DRIVERS HEATING 
INLET MIN. we (BARG)KPS) 8S ___ (BARG) KPa) 
NORM ___(eanayamsy °C ___ (BARG)(KPa) 
MAX. BaRGysy OC __ (BARG) Pa) 
EXHAUST MIN. = (BARG)KPa) 8G ___ (BARG)(ePa) 
NORM ____(BARG)MPa) °C —__ (BARG) (KPa) 
MAX. (BARGE) 8S _____ (BARG (kPa) 
ELECTRICITY: SHUT- 
DRIVERS HEATING CONTROL DOWN 


c 


ue 


Me; 


(BARG\kPa}| ©) VENDOR'S REVIEW & COMMENTS ON PURCHASER'S PIPING 
(BARG){kPa) 


COOLING WATER mh 
STEAM, NORMAL kofh 
STEAM, MAX kg/h 


REQ’D WITNESS OBSERVE | © SPARE PARTS TO BE SUPPLIED (7.2.3F) 


0000000 OO 000000000000 


JOB NO. (TEM NO. 
REVISION NO. DATE 
PAGE 5 OF E BY 


L] weicurs (ves): 
COMPR. 
ROTORS: COMPR. 
COMPR. UPPER CASE 
L.O. CONSOLE 8.0. CONSOLE 
MAX. FOR MAINTENANCE (IDENTIFY) 

TOTAL SHIPPING WEIGHT 


GEAR DRIVER 


DRIVER 


QO SPACE REQUIREMENTS (FEET & INCHES): 
COMPLETE UNIT 
LO. 
8.0. CONSOLE: 


MISCELLANEOUS: 
[_] RECOMMEND STRAIGHT RUN OF PIPE DIA. BEFORE SUCTION 


& FOUNDATION (4.1.11) 
© VENDOR REPRESENTATIVE OBSERVATION AT THE SITE (4.1.11) 
© OPTICAL ALIGNMENT FLATS REQUIRED ON COMPRESSOR, 
GEAR & DRIVER 
© PROVISION FOR WATER WASHING BEFORE OPENING CASING 
BY 
© LATERAL ANALYSIS REPORT REQUIRED (4.7.1.6) 
© TORSIONAL ANALYSIS REPORT REQUIRED (4.7.2.5) 
© PROVISIONS FOR TORSIONAL PICKUP ON CASE 
CONDENSATE REMOVAL EQUIPMENT REQUIRED 
Oves _— Ss ONO 
SILENCERS FURNISHED BY 


© ROTOR ASSEMBLY 
© SEALS © GASKETS, O-RINGS 
© START-UP/COMMISSIONING 

© 2 YEARS SUPPLY 

© OTHER: 


REMARKS: 


ee 
ao —— 
oS 
a eT 
SSS 
a 
rT 
rrr rr 
rr 
eee 
————— 
——_— 
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Information Handling Services, 


STD-API/PETRO STD b1S-ENGL 1997 MM 0732290 O5b75b8 S501 Ol 


ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR JOB NO, ITEM NO. 
DATA SHEET REVISION NO. DATE 
SI UNITS PAGE 6 OF 9 BY 


VENOOR MUST FURNISH ALL PERTINENT DATA FOR THIS SPECIFICATION SHEET BEFORE RETURNING. 
ITEM NO. SERVICE 
MANUFACTURER 


‘REFERENCE SPECIFICATIONS: (5.4.1.2) AREA CLASSIFICATION: 
API614 © Yes CLASS GROUP DIVISION 
MOTOR CONTROL & INSTRUMENT VOLTAGE: 
VOLTS PHASE CYCLES 
ALARM & SHUTDOWN VOLTAGE: 
VOLTS PHASE CYCLES OR 


LOCAL CONTROL PANEL: (5.4.1.3) 
FURNISHED BY: []vennon = [J purcnaser (LJotHers 
[_]FREE STANDING [_] WEATHERPROOF Ltotatty enciosep LJextra cutouts 
[_] viBRATION ISOLATORS (_] strip HEATERS [_]PurGe connecTIONS 
[_] ANNUNCIATOR: FURNISHED BY: Lvenvor (leurcuaser L_JotHers 
ANNUNCIATOR LOCATED ON (]uocat PANEL [CI MAIN CONTROL BOARD 
[_] CUSTOMER CONNECTIONS BROUGHT OUT TO TERMINAL BOXES BY VENDOR 


© PRESSURE GAUGES: (5.4.3.4) : SIZE & TYPE: 
© TEMPERATURE GAUGES: (5.4.3.2) ’ SIZE & TYPE: 
© LEVEL GAUGES: . SIZE & TYPE: 
© DIFF. PRESSURE GAUGES: SIZE & TYPE: 
© PRESSURE SWITCHES: SIZE & TYPE: 
© DIFF. PRESSURE SWITCHES: SIZE & TYPE: 
© TEMPERATURE SWITCHES: SIZE & TYPE: 
© LEVEL SWITCHES: SIZE & TYPE: 
© CONTROL VALVES: SIZE & TYPE: 
© PRESSURE RELIEF VALVES: (5.4.3.6) SIZE & TYPE: 
© THERMAL RELIEF VALVES: SIZE & TYPE: 
© SIGHT FLOW INDICATORS: (5.4.3.7) SIZE & TYPE: 
© GAS FLOW INDICATOR: SIZE & TYPE: 
© VIBRATION EQUIPMENT: SIZE & TYPE: 
© TACHOMETER: (5.4.3.1) RIANGE & TYPE: 
© SOLENOID VALVES SIZE & TYPE: 
©) ANNUNCIATOR: MODEL & NO. POINTS 
SIZE & TYPE: 
SIZE & TYPE: 


NOTE: | SUPPLIED BY VENDOR © SUPPLIED BY PURCHASER 
LOCALLY LOCALLY LOCAL 

MOUNTED (3.1,14) PANEL (3.1.27) FUNCTION MOUNTED (3.1.14) PANEL (3.1.27) 
GOV. CONTROL OIL 
GOV. CONTROL OIL 4 P 
COUPLING OIL 4 P 
MAIN STEAM IN 
1ST STAGE STEAM 
STEAM CHEST 
EXHAUST STEAM 
EXTRACTION STEAM 
STEAM EJECTOR 
COMPRESSOR SUCTION 
COMPRESSOR DISCHARGE 


a 
Ka 
ee 
SE Eee ge 
rr 
SEES 
CE UE 
aTUEeEnernrnemneenenn 
ie 
a 
re 
SEEDeenesame cm 


LUBE OIL PUMP DISCHARGE 
LUBE OIL FILTER 4 P 

LUBE OIL SUPPLY 

SEAL OIL PUMP DISCHARGE 
SEAL OIL FILTER 4 P 

SEAL OIL SUPPLY (EACH LEVEL) 
SEAL Oil, DIFFERENTIAL 
REFERENCE GAS 

BALANCE LINE 

SEAL EDUCTOR 

BUFFER SEAL 


0 


| 

OOOOOOCO0000 
00000000000 

QOOOOOO00000 
000000000000 
DOUOOOOO0000 
000000000000 
QUDUOOOOO000 
000000000000 
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STD-API/PETRO STD b19-ENGL 1997? MM 0732290 O5b735b9 748 


ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR JOB NO. ITEM NO. 
DATA SHEET REVISION NO. DATE 
SI UNITS PAGE 7 OF 9 BY 


VENDOR MUST FURNISH ALL PERTINENT DATA FOR THIS SPECIFICATION SHEET BEFORE RETURNING. 


ITEM NO. SERVICE 
MANUFACTURER 


1;/TEMPERATURE GAUGE REQUIREMENTS: 


LOCALLY LOCALLY OCAL 
FUNCTION MOUNTED (3.1.14) PANEL (3.1.27) FUNCTION MOUNTEO (3.1.14) PANEL (3.1.27) 


LUBE OIL DISCHARGE FROM EA. []o COOLER OIL INLET & OUTLET Clo 
COMPR, JOURNAL BEARING SEAL OIL OUTLET 


EI 
O 
DRIVER JOURNAL BEARING COMPRESSOR SUCTION D 
GEAR JOURNAL BEARING COMPRESSOR DISCHARGE | 
C] 
CJ 
CO 


DRIVER THRUST BEARING 
GEAR THRUST BEARING 

MISCELLANEOUS INSTRUMENTATION: 
["] © priver start/stop []hocat PaNeL (() SEPARATE PANEL [_]MaIN BOARD 
{_] © siGHt FLOw INDICATORS, EACH JOURNAL & THRUST BEARING & EACH COUPLING OIL RETURN LINE 

[_] © siGnt FLow INDICATORS, EACH SEAL OIL RETURN LINE 

(1) © LEVEL GAUGES, LUBE AND/OR SEAL OIL RESERVOIR, S.0. DRAIN TRAPS & S.0. OVERHEAD TANK 

[_] © VIBRATION AND SHAFT POSITION PROBES & PROXIMITORS 

{-] © viBRATION AND SHAFT POSITION READOUT EQUIPMENT 

[[] © weration READOUT LOCATED ON: [CJ LocaL PANEL [_] SEPARATE PANEL [J MAIN BoarD 

[_] © TURBINE SPEED PICKUP DEVICES 

[_} © TURBINE SPEED INDICATORS 

(_] © TurBINE SPEED INDICATORS LOCATED ON: (Jhocat PANEL [main soarD 

[[] © REMOTE HAND SPEED CHANGER - MOUNTED ON LOCAL PANEL 

[-] © ALARM HORN & ACKNOWLEDGMENT SWITCH 


OOOUOO0U0 
0000000 


COMPRESSOR THRUST BEARING C LUBE OIL RESERVOIR 


0000000 


FUNCTION FUNCTION 

[J] © cow use ol PRESSURE [-] © comPRESSOR VIBRATION 

([] © wi Luse ol FILTER 4P [_] © comPRESSOR AXIAL POSITION 
(CO © HiIsEAL on FILTER AP LC] © tureine visRATION 

[_] © Low use on ReseAvoiR LEV. (1 © Tursine axial POSITION 

[_] © Low seat oll RESERVOIR LEV. [_] © Gear visraTION 

([] © wi SEAL OW LEVEL [-] © Gear axial POSITION 

(J © tow seat oi LeveL (_] © COMPRESSOR MOTOR SHUTDOWN 
(] © Hi SEAL Ol PRESSURE CD O trp & THROTTLE VALVE SHUT 
(-] © Low seat ol PRESSURE [-} © ui Ture. STEAM SEAL LEAKAGE 
[-] © Aux. SEAL OIL PUMP START L_] © ui comer. THRUST BRG. TEMP. 
(J © aux. wuse ol PUMP START (_] © dt DRIVER THRUST BRG. TEMP. 
([] © di SEAL Olt OUTLET TEMP. (COOLER) ([] © compressor ap 

[-] © ni uauip Lev. sucT. SEPARATOR Oo 

[_] © compressor HI DISCH. TEMP. CJ oO 

([] © Hi Luse ol OUTLET TEMP. (COOLER) me 

SWITCH CLOSURES: 


ALARM CONTACTS SHALL: [Joren {(]cLose To SOUND ALARM AND BE NORMALLY [ Jenereizep C ]be-eneraizeo 
SHUTDOWN CONTACTS SHALL: [_Joren [[]ctose To TRIP AND BE NORMALLY [J enercizep ("] DE-ENERGIZED 


NOTE: NORMAL CONDITION IS WHEN COMPRESSOR IS IN OPERATION. 
44) MISCELLANEOUS: 


45] © INSTRUMENT TAGGING REQUIRED. 
2 46/ALARM AND SHUTDOWN SWITCHES SHALL BE SEPARATE. 
47|PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS WITHIN THE CONFINES OF THE BASEPLATE AND CONSOLE SHALL 


(_] BROUGHT OUT TO TERMINAL BOXES. {"] MADE DIRECTLY BY THE PURCHASER. 
49|GOMMENTS REGARDING INSTRUMENTATION: 
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STD-API/PETRO STD &619-ENGL 1997 MM O732290 0567370 4bT 


ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR JOB NO. {TEM NO. 
DATA SHEET REVISION NO. DATE 
SI UNITS PAGE 8 OF 9 BY 


1] APPLICABLE TO: © PROPOSAL © PURCHASE © AS BUILT 


UNIT 
DRIVEN EQUIP. 
NO. REQURED 
5) MANUFACTURER MODEL SERIAL NO. 
6INOTE: © INDICATES INFORMATION TO BE COMPLETED BY PURCHASER | BY MANUFACTURER 


STARTING: (5.1.4b) 
© FULL VOLTAGE © REDUCED VOLTAGE 
© LOADED © UNLOADED 
© VOLTAGE DIP % 
VIBRATION: 
_ DIV. = © ~NON-HAZARDOUS © NEMA STANDARD Oo 
© AMB. TEMPS: MAX. __°C,MIN °C NOISE: 
© oust © FUMES : © NEMA STANDARD oO 


ACCESSORY EQUIPMENT 


© DIRECT CONNECTED © BASEPLATE © SOLEPLATE © STATOR SHIFT 
© GEAR © MFR. STD. FANS © NON-SPARKING FANS 
© OTHER © D.C. EXCITATION: 
L_]kw Reap © VOLts 
© SQUIRREL CAGE INDUCTION © NEMA DESIGN BY: © PURCHASER © MANUFACTURER 
© SYNCHRONOUS DESCRIPTION 
© POWER FACTOR REQD. © ENCLOSED COLLECTOR RINGS: 
EXCITATION: © BRUSHLESS © sup RING © PURGED: MEDIUM PRESS. 
© FIELD DISCHARGE RESISTOR BY MOTOR MFR. © EXPLOSION-RESISTANT NON-PURGED 
© WOUND ROTOR INDUCTION © FORCED VENTILATION 
oO Cimm PRESS. DROP 
© BEARING TEMP DEVICES: 
© ciass GROUP (Location 
© Terc CCpescription 
O TEWAC ___ © TEIGF, USING Csere 
© DOUBLE WALL CARBON STEEL TUBES © SPACE HEATERS: 
© WATER SUPPLY: PRESS. (BARG)KPa) TEMP. O kw © 
© WATER ALLOW. 4P __ (GARG)kPa) & TEMP. RISE © MAX. SHEATH TEMP. 
© WATER SIDE MIN. CORR. ALLOW. mm WINDING TEMPERATURE DETECTORS: 
AND FOUL FACTOR © THERMISTORS: NOJ/PHASE 
© (AIR) (GAS) SUPPLY PRESS. Type: ©) POS. TEMP. COEFF. © NEG. TEMP. COEFF. 
[@) TEMPERATURE SWITCH: © yes Ono 
© WEATHER PROTECTED, TYPE © RESISTANCE TEMPERATURE DETECTORS: NO/PHASE 
© FORCED VENTILATED (_JRESISTANCE MATL. | OHMS 
© OPEN-DRIPPROOF SELECTOR SWITCH & INDICATOR BY: © PURCHR. O wer. 
(MAX. STATOR WINDING TEMPS: 
°C FOR ALARM °¢ FOR SHUTDOWN 
WINDING TEMP. DETECTOR & SPACE HEATER LEADS: 
© IN SAME CONDUIT BOX 
VOLTS PHASE HERTZ © IN SEPARATE CONDUIT BOXES 
(C)NAMEPLATE HP SERVICE FACTOR (5.1.49) © MOTOR ARRANGED FOR DIFFERENTIAL PROTECTION: 
© SYNCHRONOUS RPM © SELF-BALANCE PRIMARY CURRENT METHOD 
© INSULATION: CLASS TYPE © C.T. DESCRIPTION 


© TEMP. RISE: °C ABOVE mes © EXTENDED LEADS [ JUENGTH m 


© SURGE CAPACITORS 
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STD-API/PETRO STD BLI-ENGL 1997? MM 0732290 0567371 3JTb 


ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR JOB NO. ITEM NO. 
DATA SHEET REVISION NO. DATE 
SI UNITS PAGE 9 OF 9 BY 


ACCESSORY EQUIPMENT (CONT'D 


2| © UGHTNING ARRESTERS 
3| © C.7. FOR AMMETER 
© DESCRIPTION 
5|MAIN CONDUIT BOX SIZED FOR: 
© MAIN MOTOR LEADS © Tree; 
© INSULATED © NON-INSULATED 
© C.T’S FOR DIFF. PROTECTION (MOUNTED BY 
© SURGE CAPACITORS (MOUNTED BY 


MANUFACTURER'S DATA (CONT. 


SEARING: TYPE 
LUBE OIL REQUIRED: 
TOTAL SHAFT END FLOAT 

LIMIT END FLOAT TO 

MOTOR ROTOR: L_Jsoup LJseur 
MOTOR HUB: [_]soup CJ spur 
FOR TEWAC & TEIGF MOTORS: 


(BARG)(kPa) 


) 
) COOLING WATER REQD. mn 
© LIGHTNING ARRESTERS (MOUNTED BY ) C.W. TEMP, RISE ____°C PRESS. DROP (BARG){kPa) 
O ©.T. FOR AMMETER (MOUNTED BY ) (AIR) (GAS)REQD.  __myh PRESS. MAINT. mm HO 
© SPACE FOR STRESS CONES CURVES REQD. BASED ON MTR SATURATION @ RATED 
© AIR FILTERS: VOLTAGE: 
(mer []tvee © SPEED VS TORQUE (ALSO @ __% RATED VOLTAGE) 


| _|MANUFACTURER'S DATA © SPEED VS. POWER FACTOR 


16| MANUFACTURER © SPEED VS CURRENT 


17| FRAME NO. FULL LOAD RPM (IND.) 

18| EFFICIENCY: F.L. 4b VAL SHIPPING WEIGHT 
19(PWR. FACTOR (IND.): F.L. W4e W2b ROTOR WEIGHT MAX. ERECTION WT. 
20|CURRENT (RATED VOLT.): FULL LOAD LOCKED ROT. MAX.. MAINT. WT. (IDENTIFY) 


21|/LOCKED ROTOR POWER FACTOR 

22/LOCKED ROTOR WITHSTAND TIME (COLD START) 
23(TORQUES (N-m): FULL LOAD 

LOCKED ROTOR STARTING (SYN.) 
PULL-UP (IND) PULL-IN (SYN.) 
BREAKDOWN ‘(IND.) PULL-OUT (SYN.) 


DIMENSIONS (MILLIMETERS): 
L Ww 


REQUIRED 


SHOP INSPECTION 

TESTING PER NEMA 

MFR. STD. SHOP TESTS 
IMMERSION TEST 

SPECIAL TESTS (LIST BELOW) 


23/OPEN CIRCUIT TIME CONSTANT (SEC.) 

29| SYMMETRICAL CONTRIBUTION TO 30 TERMINAL FAULT: 
30}AT 1/2 CYCLES AT 5 CYCLES 
31/REACTANCES: SUB-TRANSIENT (X"g) 
TRANSIENT (X'y} SYNCHRONOUS (X) 
33/A.C. STATOR RESISTANCE OHMS @ 


0000 0000 
0000 0000 


COUPLING: 
© SUPPLIED BY 

© MFR. {_]MopeL 
© MTR. MFR. © COMPR. MFR. © PURCH. TO MT MTR. HALF 


39; ACCELERATION TIME (MTR ONLY @ RATED VOLT.) SE 
40|)ACCEL.TIME (MTR & LOAD @ 85% RATED VOLT.) SE 
41|ROTOR/FIELD WK2 @ MTR SHAFT (N-N?) 


42| ROTATION FACING COUPLING END 
43(|NO. OF STARTS PER HOUR 


ie) 


PAINTING: 
© MANUFACTURER'S STANDARD 
oO 
SHIPMENT 


© pvomestic © ExPoRT © EXPORT BOXING REQUIRED 
© OUTDOOR STORAGE OVER 3 MONTHS 
oO 


REMARKS: 


te) 


45/ FIELD DISCHARGE RESISTOR 


46)RATED EXCITATION FIELD VOLTAGE Bc. 
47| RESISTANCE OF EXCITATION FIELD @ 25°C OHMS 
48/ EXCITATION FIELD AMPS @ FULL LOAD & RATED P.F. 

49| EXCITATION FIELD AMPS: MAX. MIN. 


SO}EXCITATION FIELD ~=©=—- [_] RHEOSTAT _]FIxED RESTR REOD. 
SUPPLIED BY 


a 
rr 
ee 
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STD-API/PETRO STD B14-ENGL 1997 MM 0732290 0567372 232 


JOB NO. ITEM NO. 


ROTARY-TYPE POSITIVE PURCHASE ORDER NO. DATE 
DISPLACEMENT COMPRESSOR REQUISITION NO. 
DATA SHEET INQUIRY NO. 
U.S. CUSTOMARY UNITS PAGE 1 OF 9 BY 


1|APPLICABLE TO: OPROPOSAL (PURCHASE QOASBUILT DATE REVISION 
UNIT 
SERIAL NO. 
4/ SERVICE NO. REQUIRED 
5|MANUFACTURER DRIVER (5.1.1) 
6|{NOTE: © INDICATES INFORMATION TO BE COMPLETED BY PURCHASER |_| BY MANUFACTURER 


OPERATING CONDITIONS 
NORMAL MAXIMUM OTHER CONDITIONS (5.1.2) 
ALL DATA ON PER UNIT BASIS (3.1.24 & 4.1.3) (4.1.4) 


© CERTIFIED POINT (v7) 
© GAS HANDLED (ALSO SEE PAGE 2) 
© MMSCFD/SCFM (14.7 PSIA & 60°F DRY) (3.1.38) 
© WEIGHT FLOW, Ibs/MIN (WET)(DRY) 
INLET CONDITIONS: 
© PRESSURE (PSIA) 
© TEMPERATURE (°F) 
© RELATIVE HUMIDITY (%) 
© MOLECULAR WEIGHT (M) 


[7] piv (K1) OF (Kava) 

[_] COMPRESSIBILITY @,) OR (Zave) 

[J INLET VOLUME FLOW (CFM-WET) (3.1.13) 
DISCHARGE CONDITIONS: 


PROCESS CONTROL: (5.4.2.1) 
METHOD: © BYPASS FROM 

© BYPASS: © MANUAL © auto 

© SPEED VARIATION FROM 

© OTHER 

© SOURCE 

© TYPE 

© RANGE: FOR PNEUMATIC CONTROL 

© OTHER 

© SPECIAL PURPOSE (3.1.37) © GENERAL PURPOSE (3.1.9) 

© CONTINUOUS © INTERMITTENT © STANDBY (3.1.39) © DRY SCREW (3.1.6) (© FLOODED SCREW (3.1.7) © SEPARATOR (4.10.5.8) 
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STD-API/PETRO STD BLI-ENGL 1997 MM 07392290 0567373 175 


ROTARY-TYPE POSITIVE 


DISPLACEMENT COMPRESSOR JOB NO. ITEM NO 
DATA SHEET REVISION NO. DATE 
U.S. CUSTOMARY UNITS PAGE 2 OF Oi BV ee 


OTHER CONDITIONS © REMARKS (5.1.2) 


rlwaren varon | eoe| [|_| 
alcaRBON MoNoxipe [28010 | 
alcansonpioxe | 4a] | 
lHyDRogensutrine__ | s4.076[ TTT 


(4.11.1.5 


Inpentane | veep [| [if 


ee See ees 
ee ee ee rer re 
see Ses ea ee ee 
eae iain eee a a) 
ee ee a 
a ee en 
as Sah eee Sent 
ee ee ee ee 
exanepus | TCU ee ee eee ene 
a te A a ee 
pT 


garomay, 
lava monwr ECT CE CU 
NOISE SPECIFICATIONS: (4.1.13) 
©) APPLICABLE TO MACHINE 


© INDOOR © HEATED © UNDER ROOF 
© OUTDOOR © UNHEATED © PARTIAL SIDES 


SEE SPECIFICATION 

© GRADE © MEZZANINE (©?) © APPLICABLE TO NEIGHBORHOOD 

© ELECTRICAL AREA CLASS GR DWV. SEE SPECIFICATION 

© WINTERIZATION REQD. © TROPICALIZATION REQ'D. ACOUSTIC HOUSING: © YES © no 
SOUND LEVEL dB @ FT. 


BAROMETER dB RE: 0.0002 MICROBAR 


APPLICABLE SPECIFICATIONS: 
API 619 POSITIVE DISPLACEMENT ROTARY COMPRESSORS 
© AcousTIC 
© MOTOR 


DRY BULB 


SITE RATED °F 
NORMAL °F 
MAXIMUM °F 

MINIMUM °F 


© oust © FUMES 


PAINTING: 
© MANUFACTURER'S STD. 
© OTHER 


SHIPMENT: (6.4.1) 


© vomesnc © Export © EXPORT BOXING REQ’D 
© LONG TERM STORAGE FOR MONTHS 


50 
51 
52 
53 


© VENDOR HAVING UNIT RESPONSIBILITY: (3.1.42) 
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STD-API/PETRO STD b1S-ENGL 1997 Ml 


ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR 
DATA SHEET 
U.S. CUSTOMARY UNITS 


1 (_] seeps: 
MAX. CONT. (3.1.19) RPM — TRIP (3.1.41) RPM 
MAX. TIP SPEEDS: FPS @ MAX. OPER, SPEED 
MIN. ALLOW (3.1.22) RPM 
(LATERAL CRITICAL SPEEDS: (4.7.1.6) 
FIRST CRITICAL 
DAMPED 
MODE SHAPE 
LATERAL CRITICAL SPEED - BASIS: 
© DAMPED UNBALANCE RESPONSE ANALYSIS 
(lsnop test 
[JoTHEeRr TYPE ANALYSIS: 
[_] PockET PASSING FREQUENCY: 
(TORSIONAL CRITICAL SPEEDS: (4.7.2) 
FIRST CRITICAL 
SECOND CRITICAL 


UNDAMPED 


[_]visration: 
ALLOWABLE LEVEL 
(PEAK TO PEAK) SITE 


[__] ROTATION, VIEWED FROM COMPRESSOR DRIVEN END: 

Clcasine: 
MODEL 
CASING SPLIT 
MATERIAL 


Cicw [yccw 


OCLADDING (42.9) 
OPERATION: © FLOODED, w 
THICKNESS (IN,) CORR. ALLOW (IN.) 

([)max. ALLOWABLE WORK PRESS. (3.1.18) 

RELIEF VALVE SETTING 

MARGIN FOR ACCUMULATION 

TEST PRESS. (PSIG) HELIUM 

MAX. ALLOW. TEMP. 
COOLING JACKET 
RADIOGRAPH QUALITY 

(_Jrorons: (4.5.1) 
DIAMETER (IN): 

NO. LOBES: MALE 
TYPE: 

TYPE FABRICATION 
MATERIAL 

MAX. YIELD STRENGTH (PSI) 

BRINELL HARONESS. MAX. 

ROTOR LENGTH TO DIAMETER RATIO (L/D) 
ROTOR CLEARANCE (IN.) 

MAX. DEFLECTION (IN.) 

INTERNALLY COOLED 


© DRY 


°F MIN. OPER. TEMP. 


[No 


© YES 


Loves 


UNCOOLED 


COPYRIGHT 2000 American Petroleum Institute 
January 13, 
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0732290 OSb7374 OOS 


JOB NO. ITEM NO. 
REVISION NO. DATE 
PAGE 3 OF 9 BY 


LJ suart: (4.5.1.2) 
MATERIAL 
DIA @ ROTORS (IN.) DIA @ COUPLING (IN.) 
SHAFT END. [tapereo = [_] cvunpricat (4.5.1.5) 


SHAFT SLEEVES: 
© AT SHAFT SEALS 


[_JmaTe 


[] TiMine GEARS: (4.5.2) 
PITCH LINE DIAMETER (IN.) 
MATERIAL 
SHAFT SEALS: (4.6) 

O Tre 

© SEAL SYSTEM TYPE (4.6.1.4) 

[JINNER OIL LEAKAGE GUAR. (GAL/DAY/SEAL) 

© TYPE BUFFER GAS (4.6.3.3 & 4.6.7) 

[Jeurrer Gas FLOW (PER SEAL) 

NORMAL: MIN @ Psi 
MAX.: #MIN @ PSI 

(Cl) BEARING Housina: (4.8) 

TYPE (SEPARATE, INTEGRAL) 
MATERIAL 

[RADIAL BEARINGS: (IDENTIFY HIGHEST LOADED BEARING) (4.8) 
TYPE SPAN (IN.) 
AREA (IN) LOADING (PS): ACT. 

NO. PADS ROTOR ON 
PAD MATERIAL 
TYPE BABBITT 


SPUT 


ALLOW. 


____ OR BETWEEN 


THICKNESS 


© TEMP SENSORS (4.9.3) 
Oc ORTDTYPE 
NO PER BRG 


[] tHrust BEARING: (DENTIFY HIGHEST LOADED BEARING) (4.8) 
LOCATION TYPE 
MER. AREA (IN.) 
LOADING (PSI): ACT. 
NUMBER OF PADS 
PAD MATERIAL 
TYPE BABBITT 
© TEMP SENSORS (4.9.3) 
OTC ORTDTVPE 
NO PER BRG 


THICKNESS 


(active (inactive 
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ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR 
DATA SHEET 
U.S. CUSTOMARY UNITS 


(_] connections: 


CASING (4.3) 
INLET 


JOB NO. ITEM NO. 
REVISION NO. DATE 
PAGE 4 OF 9 BY 


AXIAL POSITION DETECTOR: (5.4.3.5.1) 
© IN ACCORDANCE WITH: AP! 670 
OTHER (SPECIFY) 
[]mMopeL 
[_]no. ReaD 


DISCHARGE [| | | ____] © osc taTor-DETECTORS SUPPLIED BY 


SILENCER (5.8.13) 
INLET 
DISCHARGE 


DISCHARGE 


eel 


AXIAL 
VERTICAL 
HORIZ. 90° 


AXIAL 
VERTICAL 
HORIZ. 90° 


LUBE OIL INLET 

LUBE OIL OUTLET 

SEAL OIL INLET 

SEAL OIL OUTLET 

CASING DRAINS (4.3.4) 

VENTS 

COOLING WATER 

PRESSURE 

TEMPERATURE 

PURGE FOR: 
BRG. HOUSING 
BETWEEN BRAG, & SEAL 
BETWEEN SEAL & GAS 


[_] move 


ENCLOSURE 
LJ mopet 
___ © ALARM: CJser e 
___MILS = © TIME DELAY 


DRIVER-COMP 
OR 
ORIVER 


oie & SOLEPLATES: 6.3) 
SOLE PLATES FOR: © COMPRESSOR © GEAR © DRIVER 


© OPEN CONSTR. 
© SUBPLATE (5.3.2.7) 


} {| {| 4 O HorizonTat ADJUSTING SCREWS FOR EQUIPMENT 
——t-. | © SUITABLE FOR COLUMN SUPPORT (5.3.2.3) 


© IN ACCORDANCE WITH: API670 
© OTHER (SPECIFY) 
© TYPE (J mover 
© MFR. 
© NO. AT EACH SHAFT BEARING TOTAL NO. 
© OSCILLATOR-DETECTORS SUPPLIED BY 
© rr, [[] Mover 
© MONITOR SUPPLIED BY 


© LOCATION ENCLOSURE 


© MFR. [| mopec 
[JscateRANce © ALARM. Ljsere 


© SHUTDN: []sete MILS © TIME OLY. 


© PHASE REFERENCE TRANSDUCER 


January 13, 2000 16:28:02 


; rrrtrti‘_iéliNOO SUITABLE FOR PERIMETER SUPPORT 
© EPOXY GROUT/EPOXY PRIMER (5.3.1.2.5) 


LUBE OIL SYSTEM (4.10) 
© 614 LUBE OIL SYSTEM (4.10.3) 
© COMMON (4.10.4) © DEDICATED SYSTEM 
© ALTERNATE LUBE SYSTEM (4.10.5) 
© OIL COOLER (4.10.5.4) 
© OIL FILTER (4.10.5.5) 
© HEATER (4.10.5.6) 
© OIL SEPARATOR (4.10.5.8) 
© CARRYOVER (4.10.5.8.1) 
© INSTRUMENTS (4.10.5.8.4: j & k) 
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ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR JOB NO. ITEM NO. 
DATA SHEET REVISION NO. DATE 
U.S. CUSTOMARY UNITS PAGE 5 OF 9 BY 


[_] weicHTs (LBs): 
DRIVERS HEATING COMPR. DRIVER 
MIN. PSIG PSIG ROTORS: COMPR, DRIVER 
NORM PSIG PSIG ' COMPR. UPPER CASE 
MAX. PSIG PSIG LO. CONSOLE $.0. CONSOLE 
EXHAUST MIN. PSIG PSIG MAX. FOR MAINTENANCE (IDENTIFY) 
NORM PSIG PSIG TOTAL SHIPPING WEIGHT 
MAX. PSIG PSIG 
ELECTRICITY: SHUT- [_] SPACE REQUIREMENTS (FEET & INCHES): 
DRIVERS HEATING CONTROL DOWN COMPLETE UNIT : 
Lo. 
S.0. CONSOLE: 


MISCELLANEOUS: 
°F MAX. RETURN | RECOMMEND STRAIGHT RUN OF PIPE DIA. BEFORE SUCTION 
PSIG DESIGN © VENDOR'S REVIEW & COMMENTS ON PURCHASER'S PIPING 
MIN, RETURN ___ PSIG MAX. ALLOW A P & FOUNDATION (4.1.11) 
WATER SOURCE © VENDOR REPRESENTATIVE OBSERVATION AT THE SITE (4.1.11) 
© OPTICAL ALIGNMENT FLATS REQUIRED ON COMPRESSOR, 
PSIG = MIN. GEAR & DRIVER 
oO TOTAL UTILITY CONSUMPTION: © PROVISION FOR WATER WASHING BEFORE OPENING CASING 
COOLING WATER BY 
STEAM, NORMAL © LATERAL ANALYSIS REPORT REQUIRED (4.7.1.6) 
STEAM, MAX © TORSIONAL ANALYSIS REPORT REQUIRED (4.7.2.5) 
INSTRUMENT AIR © PROVISIONS FOR TORSIONAL PICKUP ON CASE 
CONDENSATE REMOVAL EQUIPMENT REQUIRED 
Oves ONO 
SILENCERS FURNISHED BY 


30/SHOP INSPECTION AND TESTS: (6.1) REQ'D WITNESS OBSERVE | © SPARE PARTS TO BE SUPPLIED (7.2.3F) 
31|SHOP INSPECTION (6.2) © ROTOR ASSEMBLY 
32] HYDROSTATIC (6.3.2) © SEALS © GASKETS, O-RINGS 
33] HELIUM LEAK (6.3.4.5) © START-UP/COMMISSIONING 
34] MECHANICAL RUN (6.3.3) © 2 YEARS SUPPLY 
35/MECHANICAL RUN SPARE ROTORS (6.3.3.4.3) © OTHER: 
36| CASING LEAK TEST (6.3.3.4.4) 
37| PERFORMANCE TEST (GAS) (AIR) (6.3.4.1) 
38|COMPLETE UNIT TEST (6.3.4.2) 
39|COMP. LESS DRIVER 
40|USE SHOP LUBE & SEAL SYSTEM 
41/USE JOB LUBE & SEAL SYSTEM (6.3.4.7) 
42|USE SHOP VIBRATION PROSES, ETC. 
43/USE JOB VIB. & AXIAL DISP. PROBES, 
44| SEISMIC TRANSDUCERS & MONITORS 
48|PRESSURE COMP. TO FULL OPER. PRESS. 
46| DISASSSEMBLE-REASSEMBLE COMP. 
47| AFTER TEST (6.3.4.8) 
48| CHECK BEARINGS AFTER TEST (6.3.3.4.1) 
49| SOUND-LEVEL TEST (6.3.4.6) 
50/TANDEM (6.3.4.3) 

AUX. EQUIPMENT (6.3.4.7) 
52}FULL-LOAD TEST (6.3.4.9) 
53/RESIDUAL UNBALANCE CHECK (4,7.3.3) 


0000000 00 000000000000 
0000000 00 000000000000 
0000000 00 000000000000 
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ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR JOB NO. (TEM NO. 
DATA SHEET REVISION NO. DATE 
U.S. CUSTOMARY UNITS PAGE 6 OF 9 BY 


VENDOR MUST FURNISH ALL PERTINENT DATA FOR THIS SPECIFICATION SHEET BEFORE RETURNING. 
ITEM NO. SERVICE 
MANUFACTURER 
1|REFERENCE SPECIFICATIONS: (5.4.1.2) AREA CLASSIFICATION: 
© Yes © no CLASS GROUP 
MOTOR CONTROL & INSTRUMENT VOLTAGE: 


VOLTS PHASE CYCLES 
ALARM & SHUTDOWN VOLTAGE: 


VOLTS PHASE CYCLES OR 


DIVISION 


LOCAL CONTROL PANEL: (5.4.1.3) 
FURNISHED BY: (]venoor { Jeurcnasea (CJotmHers 
[FREE STANDING (_] WEATHERPROOF (I ToTALLy ENCLOSED [_]exTRa cutouts 
[[] VIBRATION ISOLATORS (|strip HEATERS ([] purGe CONNECTIONS 
[_] ANNUNCIATOR: FURNISHED BY: [_]venvor (CJpurcnaser (Clotuers 
ANNUNCIATOR LOCATED ON [7] LocaL PANEL [_] MAIN CONTROL BOARD 
[_]CUSTOMER CONNECTIONS BROUGHT OUT TO TERMINAL BOXES BY VENDOR 


© PRESSURE GAUGES: (5.4.3.4) 

© TEMPERATURE GAUGES: (5.4.3.2) 
© LEVEL GAUGES: 

© OIFF. PRESSURE GAUGES: 

© PRESSURE SWITCHES: 

© DIFF. PRESSURE SWITCHES: 

© TEMPERATURE SWITCHES: 

© LEVEL SWITCHES: 

© CONTROL VALVES: 

© PRESSURE RELIEF VALVES: (5.4.3.6) 
© THERMAL RELIEF VALVES: 

(jo) SIGHT FLOW INDICATORS: (5.4.3.7} 
© GAS FLOW INDICATOR: 

© VIBRATION EQUIPMENT: 

© TACHOMETER: (5.4.3.1) 

© SOLENOID VALVES 

© ANNUNGIATOR: 


SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
SIZE & TYPE: 
RANGE & TYPE: 
SIZE & TYPE: 
MODEL & NO. POINTS 
SIZE & TYPE: 

SIZE & TYPE: 


il 


l 


note: [_] SUPPLIED BY VENDOR © SUPPLIED BY PURCHASER 
PRESSURE GAUGE REQUIREMENTS LOCALLY LOCALLY LOCAL 


FUNCTION MOUNTED (3.1.14) PANEL (3.1.27) FUNCTION MOUNTED (3.1.14) PANEL (3.1.27) 
LUBE OIL PUMP DISCHARGE oOlo GOV. CONTROL OIL Oho 


LUBE OIL FILTER AP GOV. CONTROL OIL 4 P 
LUBE OIL SUPPLY COUPLING OIL 4 P 


SEAL OIL PUMP DISCHARGE MAIN STEAM IN 
SEAL OL FILTER AP 1ST STAGE STEAM 
SEAL OIL SUPPLY (EACH LEVEL) STEAM CHEST 
SEAL OIL DIFFERENTIAL EXHAUST STEAM 


REFERENCE GAS EXTRACTION STEAM 
BALANCE LINE STEAM EJECTOR 

SEAL EDUCTOR COMPRESSOR SUCTION 
BUFFER SEAL COMPRESSOR DISCHARGE 


| 

DOOOOQOOOO00 
00000000000 
DOOOOOOO0000 
000000000000 
DOOOOOCOoOuUu 
00000000000 
DOOOOOOOOo0O 
000000000000 
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ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR JOB NO. ITEM NO. 
DATA SHEET REVISION NO. DATE 
U.S. CUSTOMARY UNITS PAGE 7 OF 9 BY 


VENDOR MUST FURNISH ALL PERTINENT DATA FOR THIS SPECIFICATION SHEET BEFORE RETURNING. 
ITEM NO. SERVICE 
MANUFACTURER 
1[ TEMPERATURE GAUGE REQUIREMENTS: 
LOCALLY AL LOCALLY LOCAL 
MOUNTED (3.1.14) PANEL (3.1.27) | FUNCTION MOUNTED (3.1.14) PANEL (3.1.27) 
LUBE Ol. DISCHARGE FROM EA. 'mKe) COOLER OIL INLET & OUTLET 
COMPR. JOURNAL BEARING SEAL OIL OUTLET 
DRIVER JOURINAL BEARING im] COMPRESSOR SUCTION 
GEAR JOURNAL BEARING COMPRESSOR DISCHARGE 
COMPRESSOR THRUST BEARING LUBE OIL RESERVOIR 
DRIVER THRUST BEARING 
GEAR THRUST BEARING 
MISCELLANEOUS INSTRUMENTATION: 
(1 O pawer start/stop 1Locat panet [(] SEPARATE PANEL {_]MAIN BOARD 
[7] © siant FLow INDICATORS, EACH JOUFINAL & THRUST BEARING & EACH COUPLING OIL RETURN LINE 
[_] © SIGHT FLOW INDICATORS, EACH SEAL OIL RETURN LINE 
(_) © Level GAUGES, LUBE AND/OR SEAL OIL RESERVOIR, 5.0. DRAIN TRAPS & S.0. OVERHEAD TANK 
(1 © visraTion AND SHAFT POSITION PROBES & PROXIMITORS 
(J © visnation AND SHAFT POSITION READOUT EQUIPMENT 
[[] © ViaRATION READOUT LOCATED ON: [LOCAL PANEL [J SEPARATE PANEL (] main BoaRD 
([] © tureine sPeeo Pickup DEVICES 
[_] © TURBINE SPEED INDICATORS 
[_] © vTursine SPEED INDICATORS LOCATED ON: [CJ Loca PANEL [_] main BOARD 
[_] © REMOTE HAND SPEED CHANGER - MOUNTED ON LOCAL PANEL 
[7] © ALARM HORN & ACKNOWLEDGMENT SWITCH 


8 


0000000 


OOOO00O 
0000000 
DOOOO0O 


CJ 
a? 2 
O 
OC) 


FUNCTION FUNCTION 
(-] © tow use ol: PRESSURE [_] © compressor VIBRATION 
7 O wise on FILTER AP [J] © compressor AXIAL POSITION 
(J O mise oi Ficter aP (1 © tunsine visration 
[J © cow use on RESERVOIR LEV. [-] © TuRBINE AXIAL POSITION 
(] © Low seAt olt RESERVOIR LEV. [J © cear visration 
[_] © ti seat on LEVEL [J © GEAR AXIAL POSITION 
(J © Low seat oi: vever [-] © compressor MOTOR SHUTDOWN 
["] © Hi SEAL O PRESSURE (_] © trp & THROTTLE VALVE SHUT 
(-] © Low seat ol. PRESSURE [J © ui Tune. STEAM SEAL LEAKAGE 
(_] © aux. seat oi PUMP START ( © wicompr. THRUST BRG. TEMP. 
(1 © aux. Luge ol PUMP START ([] © m RIVER THRUST BRG. TEMP. 
(1) © diseat ol: OUTLET TEMP. (COOLER) (J © comprressor ap 
(J O diwauio cev. suct. SEPARATOR LJO 
([] © compressor HI DISCH. TEMP. Clo 
[-] © Hi LuBE on, OUTLET TEMP. (COOLER) oo 


SWITCH CLOSURES: 
ALARM CONTACTS SHALL: (Joren [_]cLose To SouND ALARM AND BE NORMALLY (Cleneraizep ()pe-enercizep 
SHUTDOWN CONTACTS SHALL: [joren []ctose To Trip AnD BE NORMALLY [Jenercizeo (]oe-eneraizep 

NOTE: NORMAL CONDITION IS WHEN COMPRESSOR IS IN OPERATION. 
44|MISCELLANEOUS: 
45| © INSTRUMENT TAGGING REQUIRED. 
46] ALARM AND SHUTDOWN SWITCHES SHALL BE SEPARATE. 
47| PURCHASERS ELECTRICAL AND INSTRUMENT CONNECTIONS WITHIN THE CONFINES OF THE BASEPLATE AND CONSOLE SHALL 
[_JeroucHt out TO TERMINAL BOXES. (7) mabe DIRECTLY BY THE PURCHASER. 
49| COMMENTS REGARDING INSTRUMENTATION: 
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1]APPLICABLE TO: 


4)/SERVICE 


STD.API/PETRO STD &b1L9-ENGL 


ROTARY-TYPE POSITIVE 


DISPLACEMENT COMPRESSOR 


DATA SHEET 
U.S. CUSTOMARY UNITS 


© PROPOSAL © PURCHASE 


5/MANUFACTURER 


6}NOTE: © INDICATES INFORMATION TO BE COMPLETED BY PURCHASER 


© SQUIRREL CAGE INDUCTION 


FT. © AMB. TEMPS: MAX. 
© oust 


°F, MIN 
© FuMES 


© DIRECT CONNECTED 
© GEAR 
© oTHER 


© NEMA DESIGN 


© SYNCHRONOUS 
© POWER FACTOR REQD. 


EXCITATION: 


© BRUSHLESS © SUP RING 


© FIELD DISCHARGE RESISTOR BY MOTOR MFR. 
© WOUND ROTOR INDUCTION 


e) 


© ciass 
© TEFC 


GROUP , EXP. PROOF 


© Tewac ___ © TEIGF, USING 
© DOUBLE WALL CARBON STEEL TUBES 


© WATER SUPPLY: PRESS. 
© WATER ALLOW. AP 


PSIG TEMP. 
PSI & TEMP. RISE 


© WATER SIDE MIN. CORR, ALLOW. IN. 


AND FOUL FACTOR 


© (AIR) (GAS) SUPPLY PRESS. 


o) 


© WEATHER PROTECTED, TYPE 
© FORCED VENTILATED 
© OPEN-DRIPPROOF 


© OPEN 


[_] NAMEPLATE HP 


VOLTS PHASE HEATZ 


SERVICE FACTOR (5.1.49) 


© SYNCHRONOUS RPM 


© INSULATION: CLASS 
© TEMP. RISE: 


TYPE 
°F ABOVE °F 


L999? MM 0732290 0547379 697 


JOB NO. 
REVISION NO. 
PAGE 8 OF 9 


© AS BUILT 


UNIT 
DRIVEN EQUIP. 
NO. REQURED 
SERIAL NO. 
(_] BY MANUFACTURE 


STARTING: (5.1.4b) 

© FULL VOLTAGE 

© LOADED 

© VOLTAGE DIP 
VIBRATION: 

© NEMA STANDARD 
NOISE: 

© NEMA STANDARD 


@) 
Oo 


A 


REDUCED VOLTAGE 
UNLOADED 
% 

oO 


eo) 


ACCESSORY EQUIPMENT 


© BASEPLATE 

© MFR. STD. FANS 

© D.C. EXCITATION: 
["]kw Reap 
BY: © PURCHASER 
DESCRIPTION 


oO 


© SOLEPLATE 


© STATOR SHIFT 
NON-SPARKING FANS 


© voits 
© MANUFACTURER 


© ENCLOSED COLLECTOR RINGS: 


© PURGED: MEDIUM 


PRESS. 


© EXPLOSION-RESISTANT NON-PURGED 


© FORCED VENTILATION 
[_]crm 

© BEARING TEMP DEVICES: 
Cfocation 
[_]bdEscrIPTION 
CJsete 

© SPACE HEATERS: 
Cc kw O_ 


© MAX. SHEATH TEMP. 


°F FOR ALARM 


PRESS. DROP 


°F FOR SHUTDOWN 


VOLTS PHASE 


oF 


HERTZ 


WINDING TEMPERATURE DETECTORS: 


© THERMISTORS: 
TYPE: 
TEMPERATURE SWITCH: 


NO./PHASE 
© POS. TEMP. COEFF. 


© NEG. TEMP. COEFF. 


© ves Ono 


© RESISTANCE TEMPERATURE DETECTORS: NO/PHASE 


(resistance MATL. 


SELECTOR SWITCH & INDICATOR BY: 


[ | OHMS 


© PURCHR. © mer. 


[_] max. STATOR WINDING TEMPS: 


°F FOR ALARM 
WINDING TEMP. DETECTOR & SPACE 
© IN SAME CONDUIT BOX 


°F FOR SHUTDOWN 
HEATER LEADS: 


© IN SEPARATE CONDUIT BOXES 
© MOTOR ARRANGED FOR DIFFERENTIAL PROTECTION: 
© SELF-BALANCE PRIMARY CURRENT METHOD 


© 6.1. DESCRIPTION 
© EXTENDED LEADS 
© SURGE CAPACITORS 
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ROTARY-TYPE POSITIVE 
DISPLACEMENT COMPRESSOR 
DATA SHEET 
U.S. CUSTOMARY UNITS 


© DESCRIPTION 
5|MAIN CONDUIT 80X SIZED FOR: 
© MAIN MOTOR LEADS © Tree; 
© INSULATED © NON-INSULATED 
© C.T’S FOR DIFF. PROTECTION (MOUNTED BY 
© SURGE CAPACITORS (MOUNTED BY 
© UGHTNING ARRESTERS (MOUNTED BY 
© C.T. FOR AMMETER (MOUNTED 8Y 
© SPACE FOR STRESS CONES 
© AIR FILTERS: 


(Cl mer 


FULL LOAD RPM (IND.) 
84a 


LOCKED ROTOR STARTING (SYN.) 
PULL-UP (IND) PULL-IN (SYN.) 
BREAKDOWN (IND.) PULL-OUT (SYN.) 


SYNCHRONOUS (Xq) 
OHMS @ 


39) ACCELERATION TIME (MTR ONLY @ RATED VOLT.) 
40/ACCEL TIME (MTR & LOAD @ 85% RATED VOLT.) 
41/ROTOR/FIELD WK2 @ MTR SHAFT (LB-FT*) 


42]ROTATION FACING COUPLING END 
43/NO. OF STARTS PER HOUR 


45/FIELD DISCHARGE RESISTOR 


46| RATED EXCITATION FIELD VOLTAGE 

47| RESISTANCE OF EXCITATION FIELD @ 25°C 

48| EXCITATION FIELD AMPS @ FULL LOAD & RATED PF. 

49 EXCITATION FIELD AMPS: MAX. MIN. 

SO/EXCITATION FIELD ~=—- [__] RHEOSTAT 
SUPPLIED BY 
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[_ ] Fixep RESTR REQD. 


STD-API/PETRO STD bLS-ENGL 1597 MM 0732290 05673480 309 


JOB NO. ITEM NO. 
REVISION NO, DATE 
PAGE 9 OF 9 BY 


BEARING: TYPE 
LUBE OIL REQUIRED: 
TOTAL SHAFT END FLOAT 
LIMIT END FLOAT TO 
MOTOR ROTOR: [_Jsouio LC ]spur 
MOTOR HUB: [ ]soup CJseurr 
FOR TEWAG & TEIGF MOTORS: 

COOLING WATER REQD. GPM 

C.W. TEMP. RISE ___°F PRESS. DROP 

{AIR} (GAS) REQD.  ___ SCFM PRESS. MAINT. 
CURVES REQD. BASED ON MTR SATURATION @ RATED 

VOLTAGE: 

© SPEED VS TORQUE (ALSO @ 


© SPEED VS. POWER FACTOR 
© SPEED VS CURRENT 


_% RATED VOLTAGE) 


SHIPPING WEIGHT 
ROTOR WEIGHT MAX. ERECTION WT. 
MAX. MAINT. WT. (IDENTIFY) 
DIMENSIONS (FEET & INCHES): 
L w 


REQUIRED 
SHOP INSPECTION 
TESTING PER NEMA 
MFR. STD. SHOP TESTS 
IMMERSION TEST 
SPECIAL TESTS (LIST BELOW) 


oO Oo 
oO © 
oO oO 
oO oO 
oO ©) 
oO Oo 
2) oO 
2) oO 


COUPLING: 
© SUPPLIED BY 
© MFR. L_}mopet 
© MTR. MFR. © COMPR. MFR. © PURCH. TO MT MTR. HALF 


PAINTING: 
© MANUFACTURER'S STANDARD 

© 

SHIPMENT 

© pomestic © EXPORT © EXPORT BOXING REQUIRED 
© OUTDOOR STORAGE OVER 3 MONTHS 

(oe) 


REMARKS: 
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Rotary Type Positive DiSPLACEMENT COMPRESSORS FOR PETROLEUM, CHEMICAL, AND GAS INDUSTRY SERVICES 65 


Table B-1—Materials and Their Specifications for Rotary Compressors 


CAUTION: This table is intended as a general guide. It should not be used without a knowledgeable review of the specific services involved. 


Temperature Limits of Application 


°C oF 
Component Material Specification Form Minimum Maximum Minimum Maximum 
Casing Gray iron ASTM A 48 Class 20, 30, 35 Cast 28.89 232.22 20 450 
(cast) Gray iron ASTM A 278 Class 40 Cast 28.89 260.00 -20 500 
Ductile iron ASTM A 395 Cast 28.89 260.00 -20 500 
Austenitic iron ASTM A 436 Type Il Cast 45.56 260.00 -50 500 
Austenitic iron ASTM A 571 Type D2M Cast 195.56 260.00 -320 500 
Steel ASTM A 216 Grade WCB normalized Cast -28.89 398.89 -20 750 
Steel ASTM A 352 Grade LCB Cast 45.56 343.33 -50 650 
Steel, 2-3% Ni ASTM A 352 Grade LC2 Cast -73.33 343.33 -100 650 
Steel, 3-4% Ni ASTM A 352 Grade LC3 Cast -101.11 343.33 ~-150 650 
Steel, 4-5% Ni ASTM A 352 Grade LC4 Cast 115.00 343.33 ~-175 650 
Stainless steel ASTM A 351 Grades CF3, CF3M, CF8, CF8M Cast 195.56 343.33 -320 650 
Stainless steel ASTM A 743 and 744 CA6-NM Cast -195.56 343.33 ~320 650 
Titanium ASTM B 367 Grade C3 or C4 Cast 45.56 148.89 -50 300 
Zirconium ASTM B 495 Grade R60702 Cast 45.56 148.89 ~50 300 
Casing Steel ASTM A 285 Grade C or A 515 Grade 55 Wrought 10.00 343.33 50 650 
(fabricated) Steel ASTM A 516 Grade 55 (without impact test) Wrought -28.89 343.33 -20 650 
Steel ASTM A 516 Grade 55 (impact tested per ASTM A 593) = Wrought 45.56 343.33 -50 650 
Steel ASTM A 203 Grade A or B “Wrought ~59.44 343.33 ~75 650 
Steel ASTM A 203 Grade D or E Wrought -106.67 343.33 -160 650 
Steel ASTM A 537 Wrought 59.44 343.33 -75 650 
' Steel ASTM A 353 Wrought -195.56 343.33 -320 650 
Steel ASTM A 553 Type I or I Wrought —170.56 343.33 -275 650 
Stainless Steel ASTM A 240 Types 304, 304L, 316, 316L, 321 Wrought ~-195.56 343.33 320 650 
Shaft Steel AISI 1030-1035 Forged 28.89 398.89 —20 750 
Steel AISI 1040-1050 Forged 28.89 343.33 ~20 650 
Steel AISI 4140-4145 Forged -28.89 398.89 -20 750 
Steel AISI 4340-4145 Forged -115.00 426.67 ~175 800 
Steel AISI 2320 Forged —112.22 343,33 -170 650 
Steel ASTM A 470 Class 7 Forged ~45.56 343.33 50 650 
Stainless steel ASTM A 151 Type 410 SS Forged 59.44 343.33 -75 650 
Stainless stee! PH ASTM A 564- 15-5, 17-4 PH Forged 59.44 343.33 -715 650 
Steel, 9% Ni ASTM A 522 Type I Forged -195.56 343,33 -320 650 
Shaft Aluminum ASTM B 26 Alloys 443, 355, 850, A850, B850 Cast -195.56 315.56 -320 600 
Labyrinth’ Babbitt ASTM B 23 Cast -195.56 176.67 -320 350 
seal Stainless steel AISI Type 403, 410, 416, 303, 304, 316, Alloy 20Cb Wrought —-195.56 343.33 -320 650 
Stainless steel = Fabricated -195.56 343.33 -320 650 
honeycomb 
Monel Alloy 400 ASTM B 164 Class A Wrought -115.00 343,33 -175 650 
Nonmetallic tetra- 2 Molded ~195.56 260.00 -320 500 
fluoroethylene (TFE) 
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Table B-1—Materials and Their Specifications for Rotary Compressors 


CAUTION: This table is intended as a general guide. It should not be used without a knowledgeable review of the specific services involved. 


Temperature Limits of Application 
°€ °F 
Component Material Specification Form Minimum Maximum Minimum Maximum 
Nonmetallic carbon Molded ~28.89 260.00 -20 500 
filled TFE 
Nonmetallic mica _ Molded 53.89 260.00 -65 500 
filled TFE 
Rotor body Steel AISI 1030-1045 Forged —28.89 398.89 -20 750 
Steel AIS] 4130-4150 Forged 28.89 398.89 —20 750 
Steel AISI 4330-4345 Forged 115.00 398.89 -175 750 
Steel, 9% Ni ASTM A 522 Type I Forged 59.44 343.33 320 650 
Stainless steel ASTM A 151 Type 410 SS Forged -195.56 343.33 -75 650 
Aluminum ASTM B 26 Alloy 355 OR C355 Cast -195.56 148.89 320 300 
Ductile cast iron ASTM A 395 Cast 28.89 260.00 ~-20 500 
Gray cast iron ASTM A 48 Class 358 Cast —28.89 232.22 ~20 450 
Fluorocarbon a _— —28.89 232.22 -20 450 
coating 
Shaft sleeves Steel AISI 4340 Forged —115.00 398.89 175 750 
and labyrinth Stainless steel AISI Type 403 or 410 Forged 28.89 343.33 -20 650 
seal sleeves Stainless steel ASTM A 564--15-5, 17-4 PH Forged -73.33 343.33 -100 650 
Monel K500 AMS-4676 Forged -115.00 343.33 -175 650 
Steel, 9% Ni ASTM A 522 Type I Forged 195.56 343.33 -320 650 
Pulsation — Steel ASTM A 516-65 made to A593 Plate 45.56 50" 
devices Steel ASTM A 516-70 made to A 593 Plate 45.56 -50 
Steel ASTM A 203 Grade A (2 1/4 Ni) made to A 593 Plate 59.44 -73 
Steel ASTM A 203 Grade B (2 1/4 Ni) made to A 593 Plate 59.443 TH, 
Steel ASTM A 203 Grade D (3 1/2 Ni) made to A 593 Plate -101.11 -150 
Steel ASTM A 203 Grade E (3 1/2 Ni) made to A593 Plate —101.11? -15 
Stainless steel ASTM A 167 Types 304 and 316 Plate -195.56 -320 
Steel ASTM A 333 Grade 1 (silicon killed cast steel) Pipe 45.56 -50 
Steel ASTM A 333 Grade 6 (silicon killed cast steel) Pipe ~45.56 ~50 
Steel ASTM A 333 Grade 7 (2 1/4 Ni) Pipe -73.33 —100 
Steel ASTM A 333 Grade 3 (3 1/2 Ni) Pipe -101.11 ~150 
Stainless steel ASTM A 312 Types 304 and 316 Pipe 195.56 -320 


"Must be impact-tested for the operating temperature. 
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ROTARY-TYPE POSITIVE JOB NO. ITEM NO. 
DISPLACEMENT COMPRESSOR PURCHASE ORDERNO. ___s «DATE 
VENDOR DRAWING AND REQUISITION NO. DATE 
DATA REQUIREMENTS eo ae ee 
PAGE 1. OF _2_ = BY 
FOR REVISION 
SITE UNIT Seis 
SERVICE NO. REQUIRED rr eee 
Proposal? Bidder shall fumish copies of data for all items indicated by an X. 
rn et 
Review® Vendor shall furnish copies and transparencies of drawings and data indicated. 
i ee 
Final> Vendor shall furnish copies and transparencies of drawings and data indicated. 
Vendor shall furnish operating and maintenance manuals. 


ero 


Final—Received from vendor ————-——————-——_ 
Due from vendo 
DISTRIBUTION Review—Retumed to vendor | 


RECORD Review-—-Received from vendor _—_ “1 ] 
Review—Due from vendors 


DESCRIPTION 


[|__| +. Ceniied dimensional outine drawing and ist of connections sd 

[|| T-2. Cross-section drawing and bil ofmaterils SSS (dT id 
ae ae i 

ieee oe ee 


[ “3. Rotor assembiy drawing andbill ofmaterias_—SSSSCSCSCSCSCS. dO 
[ 4. Thrust bearing assembly drawing and bil of matenals_————SSSSCSCSCSC~S SS‘ Cid 
| | |_| 5. Journal bearing assembly drawing and bill of materials a ee ee ee ee 
[| Seat assembly drawing and pilot materiais SSCS SY id 
[TF Coupiing assembly drawing and bil of materials SSCS dT 
[|_| T-8Seal oil schematic and bill ofmatenals 
[|| Seat oifassembly drawing and list of connections SSS dT SY 
[| __ [| 70. Seatoit component drawinganddata SSCS dP 
[| [79 tab -aivcontrotoi schematics and bils ofmatenals SS 
[|| J 12 tube-oirsystem assembly and arrangement arawings 
[| [18 tube-ail component drawing anddata SSS 


[|| [14 oil separator vessel arrangement SSCS ST 


[|_|] tnjeation system schematic 
[| 776. Electrical and instrumentation schematics and bil materials ||], |] 


| | | YT 17. Electricat and instrumentation arrangement drawing and list of connections ee 
| | |__| 18. Inlet capacity, power, and discharge temperature versus compression ratioandspeed | | | ~<| ~~’ 
[8 Staring iorueversusspeed SS OCC? 


[| 20. vibration anaysisdata SS SSCSCSCSOSCSCCS SS 
[|| Ji tateralentical anaiysis SSCS 


a 
[|] 28. Tiansienttorsional analysis SSCS 
esa 


= oa 

[26 Weld procedures 
[| [27 Certied pressuretestiogs SS SSCSCSCSOSSCCTCCS i 
[|| 28 Mechanical runtestiogs SY 
[| [| 28. Performance testiogs_ SSS SP 
= Pic) =| conctorpelanes ogee ee ef ee 


aProposal drawings and data do not have to be certified or as-built. 


Purchaser will indicate in this column the time frame for submission of materials using the nomenclature given at the end of the form. 
‘Bidder shall complete these two columns to reflect his actual distribution schedule and include this form with his proposal. 
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ROTARY-TYPE POSITIVE DISPLACEMENT JOB NO. a ITEM NO. 
COMPRESSOR VENDOR DRAWING AND DATA PAGE —=—. OF _—__ BY _____~ 
REQUIREMENTS =; , 
Proposal? Bidder shail furnish copies of data for all items indicated by an X. 
—_——_—_——_—————— 
Review® Vendor shail furnish copies and transparencies of drawings and data indicated. 
Final Vendor shall fumish copies and transparencies of drawings and data indicated. 
Vendor shall furnish operating and maintenance manuals. 


| Final—Received from vendor 
1 Due from vendors, ———— 7 | 
| DISTRIBUTION Review—Returned to vendor, <---> | | 
; RECORD Review—Received from vendor ——-——_, | | 
Review—Due from vendor) ———__________, | ; 


DESCRIPTION 


ee ee 
= as 
ie ie 
aa ae 
a ae 
et ae 
| |_| _87. Procedures for special and optional tests (see 6.3.4) 
| | | 88. Installationmanual 
aa ae 
pack H 
a ie 
a 
oes a] 
a Rez 
a 
a ae 


cy 
[ 39. Operating and maintenance manuals SSS SCid Yi i 
[ 40. Spare-parts recommendations. SCS Sid dr 
[47. Engineering, fabrication, and delivery schedule (progress reporm),__| |} |. 
On 
[45Shippingist CCS SC 
[44, List of special tools furnished for maintenance SSSC*d SCY 
[ 45. Technical datamanual SSCS YP 
ae! [ 48. Material Safely Data sheets SSCS] | Sid Sid 


[| |__| 47. Preservation, packaging, and shipping procedures ee Pee es ee 
[| | 48. Bearing babbitt strengh versus temperature curves sey Seana Cees ee) Bae 
*Proposal drawings and data do not have to be certified or as-built. 

Purchaser will indicate in this colurnn the time frame for submission of materials using the nomenciature given at the end of this form. 
“Bidder shall complete these two columns to refiect his actual distribution schedule and include this form with his proposal. 


Notes: 

1. Permission to proceed with manufacture without purchaser's review of drawings is defined in the purchase order and/or 7.2.2.2. 

2. All drawings and data must show project, appropriation, purchase order, and item numbers, in addition to plant location and 
unit. One set of drawings/instructions necessary for field installation must be forwarded with shipment in addition to copies 
specified above. 

. For a detailed explanation of drawing and data requirements, see “Description” below. 

. All of the requested information indicated above shall be received before final payment will be made. 

. Send all drawings and data to 


vA Pw 


Nomenclature: 
____. S—number of weeks prior to shipment 
__ F—number of weeks after firm order 
___. D—-number of weeks after receipt of approved drawings 


Vendor 
Date Vendor Reference 
Signature 


(Signature acknowledges receipt of all instructions) 
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Description 


1. Certified dimensional outline drawing including: 

Size, rating, and location of all customer connection. 

Approximate overall and handling weights. 

Overall dimensions, maintenance clearances, and dismantling clearances. 

Shaft centerline height. 

Dimensions of baseplates (if fumished) complete with diameter, number, and locations of bolt holes and 
thickness of metal through which bolts must pass, and recommended clearance, centers of gravity, and 
details for foundation design. 

f. Location of silencers (if fumished). 

g. Direction of rotation. 


sao gp 


2. Cross-sectional drawings and bill of materials including: 
Journal-bearing clearances and tolerance. 

Rotor float (axial). 

Seal clearances (shaft and internal labyrinth) and tolerance. 
Lobe clearances. 

Timing gear clearances. 


gan er Pp 


3. Rotor assembly drawing including: 

a. Axial position from active thrust collar face to: 
Each lobe end. 
Each radial probe. 
Each journal bearing centerline. 
Phase angle notch. 
Coupling face or end of shaft. 
b. Thrust-collar assembly details including: 
Collar-shaft fit with tolerance. 
_ Concentricity (or runout) tolerance. 
Required torque for locknut. 
Surface finish requirements for collar faces. 
Preheat method and temperature requirements for “shrunk-on” collar installation. 
c. Dimeasioned Shaft end(s) for coupling mounting(s). 
d. Bill of materials. 


Wh WN 


pA RW 


Thrust-bearing assembly drawing and bill of materials. 
Joumal bearing assembly drawing and bill of materials. 
Seal assembly drawing and bill of materials. 


Coupling assembly drawing and bill of materials, including allowable misalignment tolerances. 


BS ONS 


Seal-oil schematic including: 

Steady-state and transient oil flows and pressures. 
Control, alarm, and trip settings. 

Heat loads. 

Utility requirements including electrical, water, and air. 
Pipe, valve, and orifice sizes. 

Instrumentation, safety devices, and contro] schemes. 
Control valve C, 

Bill of materials. 


romp an ep 


9. Seal-oil assembly drawing and list of connections. Arrangement including size, rating, and location of all 
customer connections. 


10. Seal-oil component drawings and data including: 
a. Pumps and drivers: 
1. Certified dimensional outline drawing. 
2. Cross-section and bill of materials. 
3. Mechanical seal drawing and bill of materials. 
4. Completed data forms for pumps and drivers. 
b. Overhead tank, reservoir, and drain tanks: 
1. Fabrication drawings. 
2. Maximum, minimum, and normal liquid levels. 
3. Design calculations. 
c. Coolers and filters: 
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1. Fabrication drawings. 

2. Completed data form for cooler(s). 
d. Instrumentation: 

1. Controllers. 

2. Switches. 

3. Control valves. 

4. Gauges. 


11. Lube-oil/control-oil schematics and bills of materials, including the following: 
a. Steady-state and transient oil flows and pressures. 
Control, alarm, and tip settings. 
Supply temperature and heat loads. 
Utility requirements including electrical, water, and air. 
Pipe, valve, and orifice sizes. 
Instrumentation, safety devices, and control schemes (including slide valve if applicable). 
g. Control valve C,. 


mp ans 


12. Lube-oil assembly drawing including size, rating, and location of all customer connections. 


13. Lube-oil component drawings and data including: 

a. Pumps and drivers: 
Certified dimensional outline drawing. 
Cross-section and bill of materials. 
Mechanical seal drawing and bill of materials. 
Performance curves for centrifugal pumps. 
Completed data forms for pumps and drivers. 
b. Coolers, filters, and reservoir: 

1. Fabrication drawings. 

2. Maximum, minimum, and normal liquid levels in reservoir. 

3. Completed data form for cooler(s). 
c. Instrumentation: 

1. Controllers. 

2. Switches. 

3. Control valves. 

4. Gauges. 


VWEWN 


14. Oil separator arrangement drawing: 
a. Outline drawing. 
b. Details of intemals. 
c. ASME code calculations. 


15. Injection-system schematic and bill of materials, including steady-state and transient flows and pressures at each 
use point. 


16. Electrical and instrumentation schematics including: 
a. Vibration warning and shutdown limits. 
b. Bearing temperature warning and shutdown limits. 
c. Lube oil temperature warning and shutdown limits. 
d. Bill of materials. 


17. Electrical and instrumentation arrangement drawing and list of connections. 


18. Inlet capacity, brake horsepower, and discharge temperature versus compression ratio and speed shalt be shown 
for each casing. Compressors with variable speed drivers shall have curves for 80, 90, 100, and 105 percent of 
rated speed. 


19. Speed versus torque curve, including load inertia where an electric motor driver is supplied. Both curves shall be 
shown on the same sheet. 


20. Vibration analysis data including: 
a. Number of lobes. 
b. Number of pockets. 
c. Number of teeth, for gears and gear-type couplings. 


21. Lateral critical analysis including: 
a Method used. 
b. Graphic display of bearing and support stiffness and its effect on critical speeds. 
c. Graphic display of rotor response to unbalance. 
d. Graphic display of overhung moment and its effect on critical speed. 
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e. Journal static loads. 
f. Stiffness and damping coefficients. 
g. Tilting-pad geometry and configuration: 
1. Pad angle. 
2. Pivot clearance. 
3. Pad clearance. 
4. Preload. 


22. Torsional critical speed analysis including, but not limited to, the following: 
a. Method used. 
Graphic display of mass-elastic system. 
Tabulation identifying the mass moment torsional stiffness for each component in the mass elastic system. 
Graphic display of exciting sources (revolutions per minute). 
Graphic display of torsional critical speeds and deflections (mode shape diagrams). 


eanogs 


23. Transient torsional analysis for all synchronous motor-driven units. 


24. Allowable flange loading(s) for all customer connections including anticipated thermal movements referenced 
to a defined point. 


25. An alignment diagram, including cold and transient alignments and recommended misalignment limits during 
operation. 


26. Weld procedures for fabrication and repair. 
27, Hydrostatic test logs and gas leak test logs. 


28. Mechanical run test logs including, but not limited to, the following: 
a. Oil flows, pressures, and temperatures. 


b. Vibration, including X-Y plot of amplitude and phase angle versus revolutions per minute during startup and 
coastdown. 


c. Bearing metal temperatures. 
d. Observed critical speeds (if any). 
e. When specified, tape recordings of real-time vibration data. 


29. Performance test logs and report in accordance with ASME PTC 9. 


30. Rotor balance logs, including a residual unbalance report in accordance with Appendix F. 
31. Rotor combined mechanical and electrical runout in accordance with 4.7.3.6. 
32. As-built data sheets. 


33. As-built dimensions and data including: 
a. Shaft or sleeve diameters at: 
1. Thrust collar. 
2. Each seal component. 
3. Each rotor. 
4. Each labyrinth. 
5. Each journal bearing. 
Each labyrinth bore. 
Each bushing seal component. 
Each journal-bearing inside diameter. 
Thrust-bearing axial runout. 
Thrust bearing, journal bearing, and seal clearances. 
Metallurgy and heat treatment for: 
1. Shafts. 
2. Thrust collars. 
3. Hardness readings (when H,S is specified in process gas). 


me means 


34. Silencer drawings and data including: 
a. Outline drawing. 
b. Data sheets including dynamic insertion losses for each octave band, pressure losses, and materials of 
construction. 
c. ASME design calculations. 


35. Intercoolers/aftercoolers drawings and data including: 
a. Outline drawing. 


36. Nondestructive test procedures and acceptance criteria as itemized on the purchase order data sheets or the 
Vendor Drawing and Data Requirements form. 


COPYRIGHT 2000 American Petroleum Institute Information Handling Services, 
January 13, 2000 16:28:02 


STD-API/PETRO STD BIS-ENGL 1997 MM 0732290 0567390 255 


74 API STANDARD 619 


37. Procedures for any special or optional tests (see 6.3.4). 


38. Installation manual describing the following (see 7.3.6.2): 

Storage procedures. 

Foundation pian. 

Grouting details. 

Setting equipment, rigging procedures, component weights, and lifting diagrams. 

Coupling alignment diagram (per item 25 above). 

Piping recommendations, including allowable flange loads. 

Composite outline drawings for the driver/driven-equipment train, including anchor-bolt locations. 
Dismantling clearances. 


PReoogBoege 


39. Operating and maintenance manuals describing the following: 

Start-up. 

Normal shutdown. 

Emergency shutdown. 

Operating limits, other operating restrictions, and a list of undesirable speeds from zero to trip. 

Lube-oil recommendations and specifications. 

Routine operational procedures, including recommended inspection schedules and procedures. 

Instructions for: 

1, Disassembly and reassembly of rotor in casing. 

2. Rotor unstacking and restacking procedures. 

3. Disassembly and reassembly of journal bearings (for tilting-pad bearings, the instructions shall include 
go/no-go dimensions with tolerances for three-step plug gauges). 

4. Disassembly and reassembly of thrust bearing. 

5. Disassembly and reassembly of seals (including maximum and minimum clearances). 

6. Disassembly and reassembly of thrust collar. 

7 

8. 


mame angp 


. Wheel reblading procedures. 
Boring procedures and torque values. 

h. Performance data including: 

1. Curve showing certified shaft speed versus site rated power. 

2. Curve showing ambient temperature versus site rated power. 

3. Curve showing output-power shaft speed versus torque. 

4. Curve showing incremental power output versus water/steam-system injection rate (optional). 

5. Heat-rate correction factors (optional). 

6. Thrust-bearing performance data. 
i. Vibration analysis data, per items 20 to 23 above. 
j. As-built data, including: 
As-built data sheets. 
As-built dimensions or data, including assembly clearances. 
Hydrostatic test logs, per item 27 above. 
Mechanical running test logs, per item 28 above. 
Rotor balancing logs, per item 30 above. 
Rotor mechanical and electrical runout at each journal, per item 31 above. 
Physical and chemical mill certificates for critical components. 
Test logs of all specified optional tests. 
k. Drawings and data including: 
Certified dimensional outline drawing and list of connections. 
Cross-sectional drawing and bill of materials. 
Rotor assembly drawings and bills of materials. 
Thrust-bearing assembly drawing and bill of materials. 
Joural-bearing assembly drawings and bills of materials. 
Seal-component drawing and bill of materials. 
Lube-oil schematics and bills of materials. 
Lube-oil assembly drawing and list of connections. 
Lube-oil component drawings and data. 
10. Electrical and instrumentation schematics and bills of materials. 
11. Electrical and instrumentation assembly drawings and list of connections. 
12. Governor and control- and trip-system data. 
13. Trip- and throttle-valve construction drawings. 


PINAY e 


PRON AWAWN = 


40. Spare parts list with stocking level recommendations, in accordance with 7.3.5. 


41. Progress reports and delivery schedule, including vendor buy-outs and milestones. The reports shall include 
engineering, purchasing, manufacturing, and testing schedules for all major components. Planned and actual 
dates and the percentage completed shall be indicated for each milestone in the schedule. 
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“Occupational Safety and Health Administration, U.S. Department of Labor, Washington, D.C. 20402. 


42. List of drawings, including latest revision numbers and dates. 


43. Shipping list, including all major components that will ship separately. 


44. List of special tools furnished for maintenance (see 5.9). 


45. Technical data manual, including the following: 


a. 


ramones 


As-built purchaser data sheets per item 32 above. 
Certified performance curves per item 29 above. 
Drawings in accordance with 7.3.2. 

As-built assembly clearances. 

Spare parts list in accordance with 7.3.5. 
Vibration data per item 20 above. 


Reports per items 21, 22, 23, 25, 28, 29, 30, and 31 above. 


API data sheets. 


46. Material Safety Data Sheets (OSHA"™ Form 20). 


47. Preservation, packaging, and shipping procedures. 


48. Bearing babbitt strength versus temperature curves. 
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APPENDIX D—TYPICAL SCHEMATICS FOR GENERAL PURPOSE OIL SYSTEM 
(DRY SCREW COMPRESSOR) AND FOR BASIC OIL SYSTEM 
[FLOODED SCREW COMPRESSOR] (INFORMATIVE) 


D.1 General Notes 


D.1.1 The schematics presented in this appendix illustrate 
the general philosophy and requirements of this standard 
and typify commonly used systems for dry screw compres- 
sors (Figure D-1) and for flooded screw compressors (Figure 
D-2). The systems illustrated may be modified as necessary 
and as mutually agreed upon by the purchaser and the ven- 
dor to achieve a system or systems adequate for a particular 
application. 


is used, the purchaser must make additional connections 
among the separate groups. 


D.2 Legend for Schematics 


The following legend is provided to facilitate interpreta- 
tions and understanding of the schematics presented in this 
appendix. Some of the abbreviations and symbols listed are 
from ISA $5.1. 


AS air supply 
Note: The default oil system for dry screw compressors is an API 614 special ES electric supply 
purpose oil system (Paragraph 4.10.3). The oil system shown here is a gen- FCV flow control valve 
eral purpose, user-specified altemative to the API 614 system. FG flow gas 
D.1.2 Instrument piping and valving details are not shown FO flow restriction orifice 
on most of the schematics; however, these details are illus- H-P high pressure 
trated in Figures D-9A through D-9I and shall apply unless Lc level controller 
otherwise specified. LG level glass 
D.1.3 When specified by the purchaser or when necessary LI ie Indicator 
for the conditions and functions involved, equivalent trans- LIC level indicating controller 
mitters (pilot operators) with suitable separate control valves L-P low pressure 
shall be substituted for the direct-acting control valves shown LSH high-level switch 
on the schematics. The transmitter controller schemes illus- LSHH very high level switch 
trated show pneumatic transmission; actual transmission shall LSL low-level switch 
be pneumatic, hydraulic, or electric as specified by the pur- LSLL very low level switch 
chaser. LT level transmitter 
D.1.4 External control connections are shown on the con- ce loop: fe wualed levelecaue vals 
trol valves to illustrate more clearly the intended function of Ey ney sa ie poner 
the system. Where applicable and when permitted by the pur- PCY Gitech seung Besos contro} vane 
chaser, these control valves may be of the self-contained type PDCV direct-acting differential-pressure controlyvalve 
without-ext=tnal connechone. PDI pressure differential indicator 
PDSH high-differential-pressure switch 


D.1.5 Relief valves are illustrated as angle-type valves, the 


: PDSL low-differential-pressure switch 
most common pattern. A straight-through pattern may be PDSLL very low differential-pressure switch 
used if it is adequate for the required service conditions. PI pressure indicator 
D.1.6 Relief valves whose sole purpose is to protect PRV pressure-regulating (relief) valve 
blocked-in equipment (for example, coolers or filters) from PSH high-pressure Swen 
thermal expansion are not shown but shall be supplied when PSL low-pressure switch 
specified by the purchaser. The purchaser shall mark THERM PSV pressure safety (relief) valve 
outside the relief valve symbol on the schematic when the PV loop-actuated pressure control valve 
relief valve is for protection from thermal expansion only. PY relay in pressure control loop 

SS steam suppl 
D.1.7 Figures D-9B, D-9C, and D-9D represent designs bates 
: ; : 3 F : Tc temperature controller 
which permit alarm and trip switches to be isolated for testing . : 
; SS : TCV direct-acting temperature control valve 
while the system is in operation. ee 
TI temperature indicator 


D.1.8 The purchaser’s connections shown are based on a 
console arrangement. When a multiple-package arrangement 


SISA, P.O. Box 12277, Research Triangle Park, North Carolina 27709. 


COPYRIGHT 2000 American Petroleum Institute 


Information Handling Services, 
January 13, 2000 16:28:02 


STD-API/PETRO STD b19-ENGL 1997 MM O732290 0567393 Th? 


78 


D.3 Symbols 


} B01 


HO, 


> 


a: 
+t 


COOFPOLIMO 10 


OTt tT 


Actuator, diaphragm 

Actuator, diaphragm, with hand jack 
Actuator, differential-pressure diaphragm 
Actuator, solenoid 


Connections by purchaser 


Control switch, manual, with handoff 
automatic positions 


Coupling, continuously lubricated 


Device, purging 
Fiange, blind, or plug 
Flow indicator, rotameter type 


Instrument; combined arrangement 


Instrument; externally connected 
Instrument? locally mounted 
Instrument? pad-mounted (flush) 
instrument? panel-mounted 
Instrument: single, with two functions 
Line, electrical 

Line, hydraulic 

Line, pneumatic 

Line, strainer, Y-type 


Manual-reset feature 


Letters inside the balloon indicate the instrument’s function. 
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tee xr ysdrxast 


: 
2 2 3 


1°) 


te 


Orifice, flow restriction 


Piping, gas and oil 


Reducer or swage nipple 


Spectacle blind 


Trap 


Tubing, capillary (filled system) 


Valve, atmospheric breather 


Valve, check 


Valve, gate or valve, two-way actuator-operated 


Valve, globe 


Valve, needle 


Valve, pressure control 


Valve, relief 


Ports failing closed 


Ports failing indeterminately 


Ports failing locked in position 


Ports failing open 


Valve, two-port 


Valve, three-port manual 


Valve, three-port, for actuator 


Valve, six-port continuous-flow transfer, 
manually operated 
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Seal oil system for 
equipment with double 
mechanical seals 
(Figure D-7) 


Equipment lube oil 
module 
(Figure D-8) 


() Oil retum to reservoir 


Oil supply 
header 


Reservoir 
(Figure D-3) 


Coolers/flters 
(Figure D-6) 


Oil pumps 
(Figure D-5) 


Figure D-1—General Purpose Oil System for Dry Screw Compressor 


Process gas in 


Flooded compressor (Appendix K) 


oil Injection Lube/seal oil . ; 
oi (see note) Oil--process gas mixture 
to separator 
Oil suppl 
eur i Separator Process gas out 


(Figure D-4) 


Coolers/filters 
(Figure D-6) 


Oil pumps 
(Figure D-5) 


Note: Figure D-7 may be used for flooded compressors with a 
double mechanical seal. 


Figure D-2—Basic Oil System for Flooded Screw Compressor 
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Plugged purge 
connection 
Vent connection 
(see Note 2) 
Spare plugged 
connection See Note 4 
& sates 
c—7 iT 
Rundown level _ Equalizing 
vent holes 


Maximum 
operating level 


Sloped degasification tray 


API STANDARD 619 


Maximum operating level 


Relief valve, control valve, 
conditioner, and other 
pressurized oil returns 
(see Note 3) 


Open top Filter-breather cap (see Note 5) 


Fill opening with strainer 


Ya-inch (6-mm) 


| diameter hole Individual nonpressurized 


srciler pa ~*—_ returns (see Note 1) 
Internal- or 
ie external-type float 
(see Note 6) 


Minimum 
a Baffle ——e HE eal re _ Stilling tube and 
Ge operating level —+-—— Tl eatiec equalicer 
Pump suction Siphon breaker 
© loss level H (see Note 7) 
ane 


Electric 

supply Electric heater (see Note 8) 

Pump suction ———” i 
connections 


Two tapped ———"" | 
grounding pads 
(see Note 11) 


Notes: 

I. For nonpressurized gravity oil return lines and fill openings, a stilling 
tube or sloped degasification tray arranged to prevent splashing and pro- 
vide free release of foam and gas is required for every return inlet and 
spare connection. 

2. A blind flange shall be provided for venting the reservoir. For seal oil 
reservoirs, this vent shall be piped to a safe location by the purchaser. 

3. Option D-3a: The purchaser may specify a particular oil conditioner 
and other pressurized oil returns in addition to the spare top connection. 
4. Purge and vent connections shall enter the top of the reservoir. No ex- 
tension tubes or seals are permitted. 

5. A filter breather cap is not permitted on a reservoir containing seal oil. 


\os Se 
Steam heater (see Note 10) ia. 
\ 


Conditioner suction 
connection 
> <] |[~— (see Note 9) 


>< ]|—— srind-fianged 
drain connection 


Baffle attached to stilling tubes and 
pressurized oil returns to prevent stirring 
of bottom sediments (see Note 12) 


6. An intemal-type float shall be protected by a static-conducting shield. 
7. Option D-3b: The purchaser may specify a siphon breaker when an oil 
conditioner suction connection is specified. 

8. Option D-3c: The purchaser may specify an electric heater. 

9. Option D-3d: The purchaser may specify an oil conditioner suction 
connection. 

10. Option D-3e: The purchaser may specify a steam heater. 

11. Option D-3f: When specified, two tapped grounding pads positioned 
diagonally to each other shall be provided. 

12. Individual oil returns shall be located away from the pump suction 
and arranged to provide the maximum residence time. 


Figure D-3—Oil Reservoir 
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Discharge gas 
outlet connection 


See Note 3 


filter element 


Coalescing 


Coalescers oil drain 


| Oi fill 


Oil retum from PDCV 


Impingement plate 


Baffle plate 


Gas and oil 
from compressor(s) 
discharge 


Oil drain hole 


Oil conditioner retum 


See Note 1 


Oil conditioner supply 


™"SeeNote2 Oil to oil pumps 


Vortex 
breaker 

Notes: 

1. The purchaser may specify an oil conditioner. 

2. The purchaser may specify an electric heater. 

3. The separator may be either vertically or horizontally oriented. 

4. Internal float-type switches shall not be used. The purchaser may 

also specify a low-low (LSLL) level trip switch. 


Figure D-4—Ojil Separator 
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See Note 1 


VV 
/\ 
[\ 


See Note 2 


See Note 3 
Pump running 


sn) alarm 


See Note 7 
CH) See Note 4 (Pt) 


See Notes 5 and 6 


P< 
P< 


Notes: 

1. The pressure relieving valve and the direct-acting bypass pres- 
sure control valve circuit are omitted for centrifugal pumps. 

2. Option D-5a: The purchaser may specify a bypass valve to 
start. 

3. Option D-Sb: The purchaser may specify an additional switch 
to start the standby pump (see Figure D-5). 

4. Option D-Sc: The purchaser may specify a standby pump. 

5. For centrifugal pumps, the line strainers are omitted and tem- 
porary screens are provided. 


To downstream 
equipment 


bs 
Lot 


Individual 
returm lines 
to reservoir 


——_————> or separator 


>< 
Od 


See Notes 
lands 


Retum line 
to reservoir 
or separator 


Pump suction from 
reservoir or separator 


6. Option D-5d: For positive displacement pumps, the purchaser 
may specify an auxiliary emergency suction line from the reser- 
voir to the main or standby pump. 

7. A main oil pump may not be required for flooded systems 
where the separator pressure is sufficient to circulate the oil. In 
such cases, the supplier shall furnish a start-up circulation pump. 
8. The direct-acting bypass control valve is a pressure differential 
control valve when used in a flooded compressor oil system (ie., 
a system with a pressurized oil separator). 


Figure D-5—Primary (Centrifugal or Rotary) Pump Arrangement 
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Normally 
open 


Altemative 
arrangement 
(see Note 5) 


Normally 


| open 


Notes: 

1. Option D-6a: The purchaser may specify tight shutoff requiring spec- 
tacle blinds. 

2. Option D-6b: The purchaser may specify a high-temperature switch 
(TSH) and/or a low temperature switch (TSL). 

3. Option D-6c: The purchaser may specify a bypass oil line and/or a con- 
stant temperature control valve temperature controller. 

4. Option D-6d: If the fail-closed (FC) feature of the direct-acting temper- 
ature control valve is not acceptable, the purchaser may specify a valve 
with a fail-locked (FL) feature. 


Oil out 


See Note 1 


See Note 8 


Bypass 


Oil in 


5. Option D-6e: The purchaser may specify a constant-temperature three- 
way control valve as an alternative. 

6. Provision may be required to ensure adequate lube- and/or control-oil 
pressure when the seal oil supply pressure is low relative to the lube- and/ 
or control-oil pressure, or to maintain the required oil-pressure differen- 
tial above the cooling water pressure. 

7, Option D-6f: The purchaser may specify a standby oil cooler with 
transfer valve. 

8. Option D-6g: The purchaser may specify dual 3-way valves (with 
mechanical linkage) as an alternative to the transfer valve. 


Figure D-6—Twin Oil Coolers and Filters With Separate Continuous-Flow Transfer Valves 
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See Note 1 


VY \/ 
/\ /\ 
ee See Note 2 (ros (ros) See Note 2 
See Note so | seat | | sea _| ~ See Note 3 
See Note 4 \ (*") (P1) Pr See Note 4 
Oil return header 
to reservoir ——» 
or separator 
Oil supply 
header 


OCOD 
CO eo 


Cooler/fitter module (Figure D-6) 


3. Option D-7a: Switch to alarm or tip or both. 


Notes: 


1. Each direct-acting differential-pressure control valve must be refer- 
enced to sense the working fluid pressure acting at the corresponding me- 
chanical seal. 

2. Block and bypass valves may be omitted if the equipment is spared. 


4. Option D-7b: Flow restriction orifice. 

5. This figure depicts a rotor with two shaft end-seals. A dry screw com- 
pressor will have two such rotors (total of 4 seals). A flooded compressor 
will have two rotors, but will only have one mechanical seal. 


Figure D-7—Seal-Oil Circulation System for Equipment With Double Mechanical Seals 
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From equipment outer seal drains, 
control-oil drains, and the like, as 


necessary Lube drain header 


Be 
3% 
Oil return header 


Alarm 


(ts) See Note 1 (71) ey & (rst) 


t | | Driver BS 
See Note 1 a | | Ee L See Note 1 
Thrust drain thrust 
| | drain To trip 
main 
driver 
See Note 2 -—-+ 
\ 
1 
| 
Dh 
(rs) | 
' 
Alarm 
See Note 3 Drain to 
reservoir 
ii Lube supply header 
Oil in 
Notes: 
1, Option D-8a: An oil drain high-temperature switch may be specified. 
2. If required by the motor design, all connections shall be electrically insulated. 
3. These components may be Jocated on the gauge board. 
Figure D-8—Lube-Oil Module at Equipment—Dry Screw Compressors 
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Notes: 

1, Option D-9a: If approved by the purchaser, a combination block and bleed 
gauge valve may be substituted for individual block and vent-bleed valves, except 
as specified in Note 2. 

2. Option D-9b: Unless otherwise specified by the purchaser, block and vent-bleed 
valves shall be omitted for all instruments in tip service. 

3. For services of less than or equal to 14 bar effective (200 pounds per square inch 
gauge), bleed valves may be omitted, except for the arrangements shown in Fig- 
ures D-9B and D-9C or when Note 2 applies. 


See Notes 1-3 


Service line 


Figure D-9A—instrument Piping Details: Pressure Gauges, Switches, and Transmitters 


To reservoir or 
a] 


drain line 
~ See note 


Service line 


Note: The block valve may be locked open. 


Figure D-9B—Instrument Piping Details: Combined Instrument System for Low-Pressure Alarms and 
Pump-Start Switches (Typical Design) 


Notes: 
1. Option D-9c: This design is intended for cold climates 
and for pump-running alarm switches (high-pressure 
To reservoir Switches). 
or drain line 2. Option D-3d: The purchaser may specify a block valve. 
The block valve may be locked open. 


Service line 


Figure D-8C—instrument Piping Details: Combined Instrument System for Low-Pressure Alarms and 
Pump-Start Switches (Alternative Design) 
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To reservoir Note: The block valve may be locked open. 
or drain line 


Service line 


Figure D-9D—Instrument Piping Details: Low-Pressure Trip Switch (Alternative Design) 


Notes: 

1. Unless otherwise specified by the purchaser, block and vent- 
bleed valves shall be omitted for all instruments in trip service. 
2. For services of less than or equal to 14 bar effective (200 
pounds per square inch gauge), bleed valves may be omitted, ex- 
cept for the arrangements shown in Figures D-9B and D-9C or 
when Note | applies. 

3. Valve porting shall be as follows: 


| See Note 2 


Position Connected Closed 
1 A,Cc B 
2 None A, B,C 
Source A Source B 3 B,C A 


It shall not be possible to connect Port A to Port B. 


Figure D-9E—Iinstrument Piping Details: Single Pressure Gauge for Differential-Pressure Use 


Signal |» To reservoir Nome 


1. A diaphragm actuator is not required for air signals 
— eo unless other devices are receiving the same signals. 


See Note 2 2. The reservoir and flow restriction orifice are for oil 
service. 


Figure D-9F—Instrument Piping Details: Diaphragm Actuator 
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Equipment 
panel 


Instrument 
vaive 


Service line 


Figure D-9G—Instrument Piping Details: Panel- and Board-Mounted Gauges and Switches 
With Instrument Valves 


See note 


Note: This connection may be added to facilitate cleaning of the 
level indicator. 


Figure D-9H—instrument Piping Details: Externally Connected Level Instruments 


See Notes 1 and 2 


Notes: 

1. Unless otherwise specified by the purchaser, block and 
vent-bleed valves shali be omitted for all instruments in 
tip service. 

2. For services of less than or equal to 14 bar effective (200 
pounds per square inch gauge), bleed valves may be omit- 
ted, except for the arrangements shown in Figures D-9B 
and D-9C or when Note 1 applies. 


Source A Source B 


Figure D-9l—Instrument Piping Details: Differential Diaphragm Actuators, Indicators, 
Switches, and Transmitters . 
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APPENDIX E—INTERNATIONAL STANDARDS 
(INFORMATIVE) 


CAUTION: A listing in the cross-reference table does not imply that the corresponding standard is equiv- 
alent to the American standard. It is the responsibility of the purchaser and the vendor to verify that the 
specified standard meets or exceeds the requirements of the standard listed under USA. 
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Table E-1— International Standards and Referenced Publications 


International Germany Great Britain France Japan 
Application USA Iso DIN BSI AFNOR is 
Shaft and Housing Fits for Metric ABMA STD7 2982, 2983 5425 5446 NFE 22396 B0401, B1566 
Radial and Ball Bearings 286-1, 286-2 3646 Part 1 
5646 Part 2 
Load Ratings and Fatigue Life, Ball ABMA STD 9 281 662 5512 Part 1 NF ISO 281 B1518, B1S19 
Bearings 16 
Metric Bearings Boundary ABMA STD 20 5753, 15, 492 6107 Part 3 NF ISO 5753 Bi515, BiS15, 
Dimensions B1514, B1520 
Gears AGMA 
Classification of Electrical Areas in API RP 500A IED-PUBL 49 5345 Part 2 NF-S RIIS-TR-79-1 
Petroleum Refineries IEC 79 RIIS-TR-85-1 
Sizing, Selection and Installation of API RP 520 
Pressure Relieving Devices 
Quality Improvement Manual API RP 683 
Flanged Steel Safety Relief Valves API STD 526 
Form-Wound Squirrel Cage Induction API STD 541 
Motors 250 HP and Larger 
Form-Wound Brushless Synchronous API STD 546 
Motors 
General Purpose Steam Turbines APISTD 611 10436 4312 132 
Special Purpose Steam Turbines API STD 612 
Special Purpose Gears API STD 613 
Special Purpose Oil Lubrication API STD 614 10438 24425 4807 
Systems 
Shell and Tube Heat Exchangers API STD 660 
Air-cooled Heat Exchangers API STD 661 
Vibration, Axial Position and Bearing API STD 670 ISO 2372 VDI 2056 4675 NFE 90300 
Temperature Monitoring Systems ISO 3945 VDI 2059 NFE 90301 
Special Purpose Couplings API STD 671 
General Purpose Gears API STD 677 
Screw Threads ASME B 1.1 
Pipe Threads, General Purpose ASME B 1.20.1 
Cast Iron Pipe Flanges and Flanged ASME B 16.1 
Fittings 
Pipe Flanges and Flanged Fittings ASME B 16.5 
Forged Fittings, Socket-Welding and ASME B 16.11 
Threaded 
Ductile Iron Pipe Flanges and Flanged ASME B 16.42 
Fittings 
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Table E-1—International Standards and Referenced Publications 


Intemational Germany Great Britain France Japan 
Application USA ISO DIN BSI AFNOR JIS 
Keys and Keyseats ASME B 17.1 
Chemical Plant and Petroleum Refinery ASME B 31.3 
Piping 
Nondestructive Examination ASME Boiler and 
Pressure Vessel Code 
Section V 
Pressure Vessels ASME Code Section 
VII Division 1 & 2 
Welding and Brazing Qualifications ASME Code Section 
IX 
Power Test Code for Displacement ASME PTC-9 
Compressors, Vacuum Pumps and 
Blowers 
Line Conventions and Lettering ASME Y 14.2M 31, 128, 308 Part 2&3 NFE 04202/203 
129, 3098 
Method for Evaluating the Microstructure ASTM A 247 
of Graphite in Iron Castings 
Recommended Practice for Ultrasonic ASTM A 388 
Examination of Heavy Steel Forgings 
Guide for Radiographic Testing ASTM E 94 
Reference Photographs for Magnetic ASTM E 125 
Particle Indications on Ferrous Castings 
Method for Controlling Quality of ASTM E 142 
Radiographic Testing 
Practice for Magnetic Particle ASTM E 709 
Examination 
Structural Welding Code—Stee] AWS D1.1 4780/ 1/2 NFP 22471 Code of Japan 
Welding Engi- 
neering Society 
Severe Duty TEFC Squirrel-Cage IEEE 841 
Induction Motors up to 500 HP 
Corrosion Resistant Material NACE 
Requirements 
Steam Turbines for Mechanical Drive NEMA SM23 
Service 
National Electrical Code NFPA 70 Articles IEC 79 NFC 02-205U JEA C8001 
500, 501, 502, 504 
Balance Classification for Flexible ISO 1940 
Couplings 
Tubular Heat Exchangers TEMA 
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APPENDIX F—PROCEDURE FOR DETERMINATION OF 
RESIDUAL UNBALANCE (INFORMATIVE) 


F.1 Scope 


This appendix describes the procedure to be used to deter- 
mine residual unbalance in machine rotors. Although some 
balancing machines may be set up to read out the exact 
amount of unbalance, the calibration can be in error. The only 
sure method of determining residual unbalance is to test the 
rotor with a known amount of unbalance. 


F.2 Definition 


Residual unbalance is the amount of unbalance remaining 
in a rotor after balancing. Unless otherwise specified, it shall 
be expressed in ounce-inches or gram-millimeters. 


F.3 Maximum Allowable Residual 
Unbalance 


F.3.1 The maximum allowable residual unbalance per 
plane shall be determined per 4.7.3.2. 


F.3.2 If the actual static weight load on each journal is not 
known, assume that the total rotor weight is equally sup- 
ported by the bearings. For example, a two-bearing rotor 
weighing 2,720 kilograms (6,000 pounds) would be assumed 
to impose a static weight load of 1,360 kilograms (3,000 
pounds) on each journal. 


F.4 Residual Unbalance Check . 


F.4.1 GENERAL 


F.4.1.1 When the balancing-machine readings indicate that 
the rotor has been balanced to within the specified tolerance, 
a residual unbalance check shall be performed before the 
rotor is removed from the balancing machine. 


F.4.1.2 To check residual unbalance, a known trial weight 
is attached to the rotor sequentially in six (or twelve, if speci- 
fied by the purchaser) equally spaced radial positions, each at 
the same radius. The check is run in each correction plane, 
and the readings in each plane are plotted on a graph using 
the procedure specified in F.4.2. 


F.4.2 PROCEDURE 


F.4.2.1 Select a trial weight and radius that will be equiva- 
lent to between one and two times the maximum allowable 
residual unbalance {that is, if U,,,, is 1,440 gram-millimeters 
(2 ounce-inches), the trial weight should cause 1,440 to 2,880 
gram-millimeters (2 to 4 ounce-inches of unbalance.)] 


F.4.2.2 Starting at the last known heavy spot in each cor- 
rection plane, mark off the specified number of radial posi- 
tions (six or twelve) in equal (60- or 30-degree) increments 
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around the rotor. Add the trial weight to the last known heavy 
spot in one plane. If the rotor has been balanced very pre- 
cisely and the final heavy spot cannot be determined, add the 
trial weight to any one of the marked radial positions. 


F.4.2.3 To verify that an appropriate trial weight has been 
selected, operate the balancing machine and note the units of 
unbalance indicated on the meter. If the meter pegs, a smaller 
trial weight should be used. If lite or no meter reading 
results, a larger trial weight should be used. Little or no meter 
reading also generally indicates that the rotor was not bal- 
anced precisely enough or that the balancing machine is not 
sensitive enough. If this occurs, the balancing machine can be 
checked for sensitivity by using the procedure outlined in E5 
and Figure F-1. A completed example is shown in Figure F-2. 


F.4.2.4 Locate the weight at each of the equally spaced 
positions in turn, and record the amount of unbalance indi- 
cated on the meter for each position. Repeat the initial posi- 
tion as a check. All verification shall be performed using only 
one sensitivity range on the balance machine. 


F.4.2.5 Plot the readings on the residual unbalance work 
sheet and calculate the amount of residual unbalance (see 
Figure F-3). The maximum meter reading occurs when the 
trial weight is added at the rotor’s heavy spot; the minimum 
reading occurs when the trial weight is opposite the heavy 
spot. Thus, the plotted readings should form an approxi- 
mate circle (see Figure F-4). An average of the maximum 
and minimum meter readings represents the effect of the 
trial weight. The distance of the circle’s center from the ori- 


gin of the polar plot represents the residual unbalance in 
that plane. 


F.4.2.6 Repeat the steps described in F.4.2.1 through 
F.4.2.5 for each balance plane. If the specified maximum 
allowable residual unbalance has been exceeded in any 
balance plane, the rotor shall be balanced more precisely 
and checked again. If a correction is made in any balance 
plane, the residual unbalance check shall be repeated in all 
planes. 


F.5 Balancing-Machine Sensitivity Check 


F.5.1 Using the maximum allowable residual unbalance 
(U;nax) determined for the specific rotor being tested, prepare 
trial weights for unbalance factors of /,U ax: 1U mars 2U maxs 
and 4U,,,;- 


F.5.2 Sequentially install each trial weight at the phase 
angle of unbalance for the rotor being tested. Record the 
balancing-machine readings on the form shown in Figure F-1. 
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F.5.3 Plot the readings on the graph shown in Figure F-1. 
Then draw a best-fit straight line through the four points. If 
the line intersects the vertical axis below '/,U,,,,, the balanc- 
ing machine is sensitive enough, and the rotor should be 
rebalanced using the residual unbalance verification proce- 
dure. (See Figure F-2 for an example plot.) If the line inter- 
sects the vertical axis above '/,U,,,,, the balancing machine is 
not sensitive enough, and the results are unacceptable. 


4U max 
3Umax 
2U max 


1U ax 


*Use balancing-machine readouts to scale graph. 


Balancing-machine readout? 
ee 


F.5.4 The following three options are available when results 
of the balancing-machine sensitivity check are unacceptable: 


a. Have the balancing machine serviced in accordance with, 
the manufacturer’s procedure, and repeat the sensitivity check. 
b. Use a more sensitive balancing machine. 

c. Perform the sensitivity check at the balancing machine’s 
highest allowable speed. This speed must then be used when 
the rotor is balanced. 


Figure F-1—-Sensitivity Check Work Sheet 
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Balancing-machine readout? 


4Unax 
3Unax 
2U max 


1U ax 


*Use balancing-machine readouts to scale graph. 


Figure F-2—Sensitivity Check Work Sheet 
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Equipment (Rotor) No.: 


Purchase Order No.: 


Correction Plane (iniet, drive-end, etc.—use sketch): 


Balancing Speed: 
N—Maximum Allowable Rotor Speed: 
W—Weight of Journal (closest to this correction plane): 
Unax = Maximum Allowable Residual Unbalance = 

(see 4.7.3.2) 

6,350 x. kg/ rpm; 4 x Ibs/ 
Trial unbalance (2 x U,,.,) 
Ft—Radius (at which weight will be placed): 


Trial Unbalance Weight = Trial Unbalance/R 
gm-mmnv/. mm; oz.-in./ inches 


Conversion Information: 1 ounce = 28.350 grams 


rpm 
rpm 


kg (Ibs) 


gm-mm (02z.-in.) 
gm-mm (oz.-in.) 


mm (inches) 


gm (0z.) 


Test Data Rotor Sketch 


Test Data—Graphic Analysis 


Step 1: Plot data on the polar chart (Figure F-3 continued). Scale the chart so the largest and smallest amplitude will 


fit conveniently. 


Step 2: With the compass, draw the best fit circle through the six points and mark the center of this circle. 


Step 3: Measure the diameter of the circle in units of 
scale chosen in Step 1 and record. 
Step 4: Record the tial unbalance from above. 
Step 5: Double the trial unbalance in Step 4 (may use 
twice the actual residual unbalance). 
Step 6: Divide the answer in Step 5 by the answer in Step 3. 


You now have a correlation between the units on the polar chart and the gm-in. of actual balance. 


Figure F-3—Residual Unbalance Work Sheet 
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AN 
\ Hn 
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The circle you have drawn must contain the origin of the polar chart. If it doesn't, the residual 


unbalance of the rotor exceeds the applied test unbalance. Proceed with the balancing machine 
sensitivity check before rebalancing is attempted. 


if the circle does contain the origin of the polar chart, the distance between origin of the chart and 
the center of your circle is the actual residual unbalance present on the rotor correction plane. 
Measure the distance in units of scale you choose in Step 1 and multiply this number by the scale 


factor determined in Step 6. Distance in units of scale between origin and center of the circle times 
scale factor equals actual residual unbalance. 


Record actual residual unbalance (gm-mm)(oz.-in.) 


Record allowable residual unbalance (from Figure F-3) (gm-mm)(oz.-in.) 


Correction plane for Rotor No. (has/has not) passed. 


By Date 


Figure F-3—Residua! Unbalance Work Sheet (Continued) 
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Equipment (Rotor) No.: 

Purchase Order No.: 

Correction Plane (inlet, drive-end, etc.—use sketch): A 

Balancing Speed: 800 rpm 
N—Maximum Allowable Rotor Speed: 10,000 rpm 
W—Weight of Journal (closet to this correction plane): 908 kg (Ibs) 


Unax-—Maximum Allowable Residual Unbalance = 
6350 WIN (4 WAN) 


6350-x————_ ke ——-rpm; 4x 908 \bs/ 10,000 rpm E gra-mam (oz.-in.) 
Trial unbalance (2 x U,,.,) gra-rAm (0z.-in.) 
Fe—Radius (at which weight will be placed): Fam (in.) 


Trial Unbalance Weight = Trial Unbalance/R 
0.72 _02.-in./ 6.875 inches : g (02Z.) 


Conversion Information: 1 ounce = 28.350 grams 


Test Data Rotor Sketch 


Balancing Machine 
Amplitude Readout 


Test Data—Graphic Analysis 


Step 1: Plot data on the polar chart (Figure C-2 continued). Scale the chart so the largest and smallest 
amplitude will fit conveniently. 


Step 2: With a compass, draw the best fit circle through the six points and mark the center of this circle. 


Step 3: Measure the diameter of the circle in units of 
scale chosen in Step 1 and record. 35 units 


Step 4: Record the trial unbalance from above. 0.72 gram (0z.-in.) 


Step 5: Double the trial unbalance in Step 4 (may use 
twice the actual residual unbalance). 1.44 gm-mm (0oz.-in.) 


Step 6: Divide the answer in Step 5 by the answer in Step 3. 0.041 Scale Factor 


You now have a correlation between the units on the polar chart and the gm-in. of actual balance. 


Figure F-4—Sample Calculations for Residual Unbalance 
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The circle you have drawn must contain the origin of the polar chart. If it doesn’t, the residual 
unbalance of the rotor exceeds the applied test unbalance. 


NOTE: Several possibilities for the drawn circle not including the origin of the polar chart include: 


operator error during balancing, a faulty balancing machine pickup or cable, or the balancing 
machine is not sensitive enough. 


If the circle does contain the origin of the polar chart, the distance between origin of the chart and 
the center of your circle is the actual residual unbalance present on the rotor correction plane. Mea- 
sure the distance in units of scale you choose in Step 1 and multiply this number by the scale factor 


determined in Step 6. Distance in units of scale between origin and center of the circle times scale 
factor equals actual residual unbalance. 


Record actual residual unbalance 5 (0.041) = 0.21 (gra-ram)(oz.-in.) 


Record allowable residual unbalance (from Figure 22) 0.36 (gra-Fara)(oz.-in.) 


Correction plane A for Rotor No. C-101 (has/nas-net) passed. 


By John Inspector Date 11-31-94 


Figure F-4—Sample Calculations for Residual Unbalance (continued) 
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APPENDIX G—FORCES AND MOMENTS (NORMATIVE) 


G.1 General 


The April 1988, November 1979, and October 1973 issues 
of this standard referred nozzle forces and moments calcula- 
tions to appropriate NEMA documents with the stipulation 
that the constants in the equations be multiplied by 1.85. 
Experience has shown that there has not been a uniform inter- 
pretation of “1.85 times NEMA.” Therefore, the equations 
have been adapted to compressors by identifying all the con- 
stants and clarifying that the equivalent of the exhaust nozzle 
in the NEMA calculation is the largest compressor nozzle. 
This is usually, but not necessarily, the inlet nozzle. 


G.2 Equations 


The design of each compressor body must allow for lim- 
ited piping loads on the various casing nozzles. For maximum 
system reliability, nozzle loads imposed by piping should be 
as low as possible regardless of the compressor’s load-carry- 
ing capability. As a standard, the forces and moments acting 
on compressors due to the inlet, sid-stream, and discharge 
connections should be limited by the following: 


a. The total resultant force and total resultant moment 
imposed on the compressor at any connection should not 
exceed the values shown in Equation G-1. 


F, + 1.09 M,< 54.1 D, (G-1) 


In U.S. Customary units: 
3F,+ M, = 927 D, 


Where: 


F, = resultant force, in Newtons (pounds). (See Figure 
G-1.) 


F,= NFP +F+Fl 
M 


, = resultant moment, in Newton-meters (foot-pounds) 
from Figure G-1. 


M, = JM, +M,+MZ 


For sizes up to 200 millimeters (8 inches) in diameter: 


D, = nominal pipe diameter of the connection, in milli- 
meters (inches). 


For sizes greater than 200 millimeters (8 inches), use a value 
of: 


D, = COO + Pron) citlimeters) 
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In U.S. Customary units: 


16+D ; 
D,= CO + Pu) inches) 
Where: 
D, = equivalent pipe diameter of the connection, in 
millimeters (inches). 
Drom = nominal pipe diameter, in millimeters 


(inches). 


b. The combined resultants of the forces and moments of the 
inlet, sidestream, and discharge connections resolved at the 
centerlines of the largest connection should not exceed the 
following: 


1. The resultants shall not exceed: 


F, + 1.64M,< 40.4 D, (G-2) 


In U.S. Customary units: 


2F,+ M, S 462 D, 
Where: 


F, = combined resultant of inlet, sidestream, and dis- 
charge forces, in Newtons (pounds). 

M,= combined resultant of inlet, sidestream, and dis- 
charge moments, and moments resulting from 
forces, in Newton-meters (pound-feet). 

D, = diameter [in millimeters (inches)] of one circular 
opening equal to the total areas of the inlet, side- 
stream, and discharge openings. If the equivalent 
nozzle diameter is greater than 230 millimeters 
(9 inches), use a value of D, equal to: 


_ (460 + Equivalent diameter) 


3 (millimeters) 


In U.S, Customary units: 


_a 8 + Equivalent diameter) Giehes} 


2. The individual components (Figure G-1) of these 
resultants should not exceed: 


F,=16.1D, M, =24.6D, 

F, = 40.5D, M, = 12.3D, 

F, = 32.4D, M, = 12.3D, 
In U.S. Customary units: 

F,.= 92D, M, = 462D, 

F, =231D, M, = 231D, 

F, = 185D, M, = 231D, 
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Parallel to 
Compressor Shaft 


Figure G-1—Combined Resultants of the Forces and Moments of Corrections 


Where: c. These values of allowable forces and moments pertain to 
the compressor structure only. They do no pertain to the 
forces and moments in the connecting pipes, flanges, and 
flange bolting, which should not exceed the allowable stress 
as defined by applicable codes and regulatory bodies. 


F,= horizontal component of F, parallel to the com- 
pressor shaft, in Newtons (pounds). 

F,= vertical component of F,, in Newtons (pounds). 

F,= horizontal component of F, at right angles to 


the compressor shaft, in Newtons (pounds). Loads may be increased by mutual agreement between the 
M,= component of M, around the horizontal axis, in purchaser and vendor. However, it is recommended that 
Newton-meters (foot-pounds). expected operating loads be minimized. 


M,= component of M, around the vertical axis, in 
Newton-meters (foot-pounds). 

M,= component of M, around the horizontal axis at 
tight angles to the compressor shaft, in New- 
ton-meters (foot-pounds). 
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Vertical cross-section 


Horizontal cross-section 


Major components: 

1. Housing 6. Mechanical seal 

2. Male rotor 7. Oil pump 

3. Female rotor 8. Hydraulic thrust compensating piston 
4. Radial bearings 9. Capacity control slide valve 

5. Axial bearings 10. Double acting hydraulic piston 


Figure H-2—Flooded Screw Compressor 
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INSPECTOR’S CHECKLIST 
DATE INSPECTED 
INSPECTED BY STATUS 


Material inspection 


5.5.1.1 


Piping fabrication and installation 
5.5.4.2 


632 
Mechanical running test 
633.44 


Optional tests: 
Performance test 


Complete unit test 
Tandem test 


Gear test 

Helium test 

Sound-ievel test 

Auxiliary equipment test 

Post-test inspection 
Full-pressure/full-load/full-speed test 


Inspection of hub/shaft fit for hydraulically 
mounted couplings 


Governor response and Emergency- 
Overspeed-Trip-Systems test 


Spare parts test 


Check after the heat run 
Additional tests—as specified en el 


Examination of internals for cleanliness: 
piping 
oil reservoir 


bearing housings 
gear housings 


coolers 
filters 
other 


Nameplates and Rotation Arrows 


Overall dimensions and connection 
locations?® 


Flange dimensions and finish* 
Anchor bolt layout and size* 


*Check against certified drawings. 
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INSPECTOR’S CHECKLIST 


REFERENCE 
PARAGRAPH DATE INSPECTED 
API 619 INSPECTED BY STATUS 


Pepa trstiomen 
3 pas | 


Closures of all openings 6.4.3.6, 6.4.3.7 
6.4.3.8 


Equipment nameplate data 4.12.3 
Equipment identification 6.4.3.10 
Piping connections identification (tagging) 


Additional inspections—as specified 
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